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IMPROVED BRICK MACHINE. 
We illustrate this week a recently devised apparatus, 
known as the ‘‘Great American.” brick machine, in using 


which, to quote tor, ‘‘ the brick maker 
has the ston ot king hn five minutes from 
the time the clay is taken from rin! bed, it has been 


thoroughly tempered into a uniform homogeneous mass, 
pressed into the nicest shaped brick, and placed into the 
hack, where no more handling is required until the brick are 
dry enough to enter the kiln.” How these excellent results 
are obtained, the reader will find in the following description : 
A, in our engraving, 
is the pug mill; B is the 








nor edging or spatting of bricks is needed; the bricks are 
taken directly from the machine to the hack, where they re- 
main while drying, protected from rain and frost. A smaller 
yard will give the same drying capacity, the hacks being only 
six feet apart; and, lastly, the bricks can be manufactured 
at a much reduced cost, 

The inventor points to the severe teat which his bricks 
withstood during the Chicago fire, when 50 per cent came 
out perfect. As an itemof interest, we note that the paten- 
tee affirms that he has made five hundred millions of bricks 
since 1865, in Chicago and other points, and that the compa- 





mold wheel containing 
twenty-four permanent 
metal molds, C C C, ar- 
ranged in groups of 
three; under the latter 
is a movable bottom or 
follower, not shown, 
provided with a roller 
and traveling on a cir- 
cular track, D, which 
raises or depresses the ; 
follower at proper points 
in the revolution of the 
mold wheel. Motion is 
communicated by the 
main pulley in the fore- 
ground by beyel gear- 
ing to the upright shaft,- 
G, on the lower part of 
which a horizontal pin- 
ion actuates the mold 
wheel, B; while near its 
upper end is suitable 


pearing, Hy. whieh, Fos. 


the pug mill. 

The clay is brought 
directly from its bed, 
and not moistened un- 
less it is too dry in 
which case alittle water 
is added. The figure 
on the right is repre- 
sented as shoveling the 
crude material into the 
receiver of the pug mill, 
within which it is thor- 
oughly ground, tem- 
pered, and reduced to a 
homogeneous mass of 
about the consistency of 
thick putty, Thence it 
is forced into one of the 
groups of molds, C, 
which is carried under 
it by the revolution of 
the mold wheel, B, a 
polished metal surface 
giving the proper 
smoothness and finish 
to the top edges of the 
brick. The follower 
under the mold wheel then travels up an incline, raising 
a group of bricks, E, from the molds, all the angles and faces 
being preserved smooth, sharp, and perfect. As each set of 
bricks rises from the mold, it is lifted off by the clamp repre- 
sented in the hands of the figure on the left, and placed upon 
a double decked truck that is capable of holding one hun- 
dred bricks. When filled, the truck is wheeled away and its 
contents piled in hacks eight or ten bricks high. Each rev- 
olution of the mold wheel, therefore, turns out twenty-four 
bricks, and it is claimed that the machine can produce sixty- 
five per minute, or thirty-nine thousand in a working day of 
ten hours. 

There is no doubt but that this apparatus is compact, of 
great simplicity, and economical, in that it produces brick 
without skilled labor, That itis a decided improvement 
over the old-fashioned methods of grinding up clay with a 
superabundance of water, molding in sanded wooden molds, 
and allowing the moisture to evaporate by spreading the 
brick in a sanded yard, is also evident. It is neither a “soft 
mud” nor a “dry clay” machine, but aims at a medium be- 
tween the two extremes. To continue the list of advantages 
which the inventor claims, the clay is tempered in the ma- 
chine itself, so that no separate procéss is necessary; no 
molding sand is required, the polished steel molds answer- 
ing every requirement; no handling or washing of molds, 

































THE GREAT AMERICAN BRICK MACHINE. 


ny working this invention has turned out eight millions du- 
ring the past season. 

For further information, address the Great American Brick 
Machine Company, E. R. Gard, President, No. 53 South Jef- 
ferson street, Chicago, Ii, 

_ S10 oe 
Ozokerit Candles, 

So much money has been expended in advertising ozokerit 
that in England the public generally look upon the candles 
purporting to be made from it as, in fact, nothing more or 
less than the adamantine candles long furnished to the trade. 
The suspicion is, however, entirely unfounded, as the can- 
dies are really made of purified ozokerit, which is paraffin 
of the best quality. Ozokerit, or native paraffin, also called 
earth wax, was found embedded in sandstone near Slanik in 
Moldavia, in the neighborhood of coal and rock salt deposits. 
It was afterwards discovered in the Carpathians, from which 
latter source the English manufacturers obtain their prin- 
cipal: supply. The crude mineral has a brown, green or 
yellow color, is translucent at the corners and exhibits a 
resinous fracture. It is naturally brittle, but can be kneaded 
like wax. When exposed to the air it becomes black and 
waxy, and when rubbed is negatively electrified and 
yields an aromatic hydrocarbon odor. The low melting 
point of 66° C, renders the admixture of certain other less 











fasible substances necessary in the FEE TIER of candles. 
The illuminating power of candles made from ozokerit has 
been expressed by the following comparison instituted by Dr. 
Letheby: To afford a given amount of light, must be taken 
of ozokerit candles, 754; paraffin candles, 891 ; wax candles, 
1,150, The candles can be colored with mauve and ma- 
genta, and “yy then present a fine appearance. 

—_—--_--__—-— — - <3 «<@o-e — — 

English Prizes for Economical Stoves. 

A friend of Sir W. Bodkin’s has presented the sum of 

$2,500 to the Society of Arts, London, to be awarded in 

prizes or ‘‘ otherwise ” 

for the invention of im- 

~— proved stoves for secur- 

\ ing economy in the use of 

\ coal for domestic heating 

\  orcooking purposes. The 

\ Council have accordingly 

announced five prizes, 

each of which will con- 

sist of the Gold Medal of 

the Society and $250, to 

be awarded ag follows, 

provided the competing 

articles eatisfy the judges. 

The announcement is as 

follows: The Society’s 
Gold Medal and $250: 

1. For a new and im- 
proved system of grate 
suitable to existing chim- 
neys as generally con- 
structed, which shall, 
with the least amount of 
coal, answer best for 
warming and ventilating 
& room, 

® For a new and im- 
proved system of grate, 
suitable to existing chim- 
neys as generally con- 
structed, which shall, 
with the least amount of 
coal, best answer for cook- 
ing food, combined with 
warming and ventilating 
the roon. 

8. For the best new 
and improved system of 
apparatus which shall, by 
means of gas, most effi- 
ciently and economically 
warm and ventilate a 
room, : 

4. For the best new and 
improved system of ap- 
paratus which shall, by 
means of gas, be best 
adapted for cooking, com- 
bined with warming and 
ventilating the room. 

5. For any new and im- 
proved system orarrange- 
ment, not included in the 
foregoing, which shall 








| efficiently and economically meet domestic requirements. 


The Council reserve to themeelves the right of withhold- 
ing all or any of the above prizes, as the judges appointed 
by them may determine. 

The competing articles must be delivered not later than 
the 1st of December, 18783, with a view to their being tested, 
and they will be subsequently shown in the London Inter. 
national Exhibition of 1874. Further particulars as to place 
of delivery and other arrangements will be published as 
soon as they are finally settled. 

One moiety of the sum presented to the Society is thus 
disposed of, but what arrangements are in view for dispos.- 
ing of the other are not at present made public. 
> +O> oe —— 

Mechanica) Engineering in Cornell Wnteebetin. 

It may be a word of encouragement to young mechanics in 
the shops to know that the Board of Managers of Cornell 
University have selected, for the head cf its mechanical engi- 
neering department, Mr. John Edson Sweet, of Syracuse, 
N, Y., a young man who, with but a common school educa- 
tion, has risen from striker at the forge, through the machine 
shop and drawing room, to be an instructor of engineering 
in this celebrated school. He has contributed, during the 
past year, aseries of articles to Hngineering, on ‘‘ Mechanical 
Refinements.” 
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upon the Senate the simple fact that for this 

there is no necessity ; because, first, as has already been stated 
by a representative, our citizens should know that for individ- 
ual success they must depend upon individual enterprise, indi- 
vidual merit and individual energy, and that they are not to 
be nursed by the Government so that the few may be enriched 
at the cost of the great body of the people. Second, because 
we are sure of an adequate representation in any event. 
This is but a natural conclusion drawn from the precedent 
of previous European industrial expositions, in which near- 
ly every large manufactory on the Continent exhibited de- 
vices of American origin. Corliss Steam Engines, McCormick 
Reapers, Amoskeag Steam Fire Engines, Howe, Singer, 
and Wheeler & Wilson Sewing Machines, Gwynne’s Rotary 
Pumps, Burleigh Rock Drills, Blake’s Stone Crushers, Blan- 
chard’s Lathes (in every country where they make gunstocks, 
lasts, spokes for wheels, or irregular forms of any kind), 
Whitney’s Cotton Gins, Gatling’s Mitrailleurs, Remington 
Rifles, Hotchkiss Projectiles, Tilghman Engraving, Root 
Blowers, Colt’s Revolvers, Clothes Washers and Boilers, Sil- 
ver’s Marine Governors, Henderson’s Process for Iron, Danks’ 
Rotary Puddling Process, Hayden’s Invention for Hollow 
Ware, Hyatt’s Pavements, Print Writing Machines, Americgp 
Pianos, and Hoe and Bullock Printing Presses are but a por- 


& | tion of the large number of our inventions in constant use 
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abroad which it is safe to say will be found in the coming 
show. 
We would remind Congress that our Centennial Exhibition 


have already presented, left for us to say. We would urge 
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the same objection to extending Government pecuniary aid 
to the advertising of private business holds here as well as 
in the case of the foreign show, still, of the two, if it is 


— wetness _ — bee — ys queer PIPES } | national debt, the renewing of our commerce, and the im- 7 , : 

he recent destructive fires hav e raised the question as to | provement of the navy lat examples—to which every who are engaged in the formation of clubs will gend along 

the safety of the use of steam pipes in heating buildings ; and spare dollar in ury could be advantageously applied. | their names as rapidly as possible. To prevent the loss of 
the Treas g . 


as in some instances the true cause has been enveloped in mys- 


The Centennial has met with decided disfavor from the 
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flues. They were, probably, a little out of shape when put 
in, had become somewhat weakened by use, and finally col- 
lapsed when the pressure was alittle higher than usual. If 
these flues had been perfectly round, they would have had a 
collapsing pressure, when new, of about 606,000 X (5)? + 
80 X 17 = 55'5lbs., as determined by the rule which Fair- 
bairn deduced from his experiments on the strength of 
flues. : 

The laps of the girth seams would strengthen the flues to 
a slight extent, and, in this case, about an equally slight 
weakening had taken place by loss of shape and by use, so 
that the collapse finally occurred at just the pressure indi- 
cated. 

These flues should have been made at least one quarter 
inch thick, or should have been strengthened by properly 
fitted rings of angle iron at intervals of seven anda half 
feet. A good engineer, designing such boilers with a view 
to making good work and sustaining his reputation rather 
than deferring to a penny-wise, pound-foolish spirit of 
economy, would lave made them of 5-16, or even 8-8 inch 
boiler plate. Although our law dictates that boilers should 
have, when new, a strength only about four times greater 
than their working pressure, good engineers are inclined to 
make the “‘ factor of safety ” six or more in every part. 

The other flues of these boilers should be looked after at 
once, or they may produce a more serious disaster. It 
would also be well for tlose whose lives and property are 
jeopardized, to ascertain how it happened that, where steam 
was nominally carried at forty-five pounds, the pressure 


is now a suppliant for a national subsidy, and that although | could by any possibility rise to fifty-five. 


PROSPECTS FOR 1873. 
We are gratified to be able to state that the subscriptions 





1 | deemed expedient to grant such assistance, our own Expo- | ‘© the ScrENTIFIC AMERICAN for the new year of 1878 are 
ss | sition certainly merits the preference. We need not dwell | Pouring in from all directions, and there is every prospect 
upon the fact that there are hundreds of matters productive that our regular edition for the year will reach the round 
of more benefit to the country at large—the reduction of the | Bumber of Fifty thousand copies per week. 


We hope our friends who have not yet renewed aud all 


back numbers to those whose remittances are a little tardy, 


tery (which is quite natural, as fire destroys all evidences) people, as shown by the withholding of individual subscrip. | ¥€ electrotype each issue and preserve the plates, whereby 


the Fire Marshal of New York has found it most expedient 


tions. Such an expression of popular opinion has but one 


we shall be enabled to print new editions of any numbcrs 


to throw the blame simply on steam, in those cases where the | ) »mistakable interpretation, and that is that the public, if that may be required. 


buildings were warmed by that agent. 


they refuse to coun‘enance an exhibition, which will draw 


The terms of the ScrENTIFIC AMERICAN are $3 a year: 


As steam may be considered to be the most safe, healthy, | the industries of other countries to our own borders, which | $1.50 for six months. 





and economical of all modes of heating buildings, such a presents no obstacles to the safe display of the world’s best 


suspicion is to be deplored, as it is apt to raise a prejudice products, which at the same time will afford an opportunity for D 


against it; het air furnaces. may be. considered.dangerous, aggrandizin reclves-by.the exhibit of ful é 
as proved by the well established evidences of the fire records, gress dec the soet collie they Took with mop tific weekly, translates our recent article upon oxyhydric il- 
but not so with the steam heating. In fact, there is notany | paiion upon a plan which presents not only an equal but 
well authenticated case on record wherein pipes, through |, jogrer number of disadvantages, with a far less pro- 
which steam passes, have actually set fire to woodwork, and no portionate amount of benefits to be gained. 


one experimentor has yet succeeded in igniting wood with 


We trust that, so far from imereasing this appropriation, a 


U MOTAY’S PROCESS FOR OXYHYDRIC ILLUMINATIO 
Our excellent cotemporary, Les Mondes, a Parisian scien- 





lumination, from which, to use its own words, it derives 
** affliction and consolation.at the same time.” Speaking of 


M. Tessié du Motay’s system, it says: ‘‘ Misunderstood in 
France, the inventor and the invention are received and ap- 


such pipes. We maintain that any man of science who has plan which we understand is to be advocated, the Senate will plauded abroad—in England, Germany, Belgium, and Amer- 
studied the subject of steam, or any practical engineer of | cither strike it out altogether or, if it must be passed, cur. 
common sense, knows that all that steam can do, even when | 443) its figures. In reference to the latter event, it may be other will be the consequence of this unfortunate importa- 
superheated, is to make the woodwork hot and dry, and to/ » 1) to remember that the Chairman of Foreign Affairs in tion.” 

predispose it to catch fire. The epark must be supplied | +),, House, during the recent debate, made the following asser- 
from anothe- source; the steam tubes can never attain, out- | ¢ion,- “The Secretary of State has sent to the Austrian of M. Le Blanc, and adds that proof of the value of the 
side the heating apparatus, the high temperature of 900° or | Government the project of a law that will entirely protect | Process are pouring in from allsides. The best, it continues, 
1,000° Fah. required for the red heat which is necessary to | th. inventors of this country. That has been received by is the demonstration recently made that, by the inventions of 


set woodwork on fire. 


ica. The glory of the one and the benefits derived from the 


Our cotemporary strongly dissents from the adverse report 


the Government of Austria, and the Secretary of State expects | M. du Motay, the cost price of about 85 cubic feet of hydro- 


In this city many of the steam heating apparatuses are | 4,9: it will be approved by that Government. No expendi- | 8&2 is reduced to twocents, and that of a smaller quantity of 
worked on a pressure not above 10 los. per square inch, in | ture will be made under this appropriation except with the | OXygen to the price of about 13} lbs. of coal or other fuel. 
excess of atmospheric pressure, which gives a heat of 241° approval of and by the direction of the Secretary of State.” The lowest quotation of coal, as now selling in Paris, given 
F. for the water in the boiler, and a somewhat less heat, of | 4 strong intimation was added to the effect that, until this | bY the con:merecial journals, is $10 per tun ; so that 2} Ibs. of 
course, for the steam which circulates through the pipes. In | iaw was passed, no disbursements would be made. We would | f¥¢l costs about one cent; consequently oxyhydrogen gas is 
the majority of buildings heated by steam, a common boiler | ..7, attention to the fact that it is now several months, accord- worth, per thousand cubic feet, a fraction over $1.14. In 
is used, from which steam pipes are carried through the ing to the showing of the United States Commissioner, since | this city and the environs, ordinary street gas varies from 
premises, and an ordinary pressure for such boilers is 40 Ibs. | ¢yi, « project” was forwarded to Austria, and that ample 
per inch, which gives a heat of 289° F. Ata pressure of | tine has elapsed to have some action taken. The feeling in 
120° Ibs. above the atmospheric pressure, we have a heat of | ¢hig country is well known to that government, and has been 
355°. It will thus be seen that at pressures, far above any | commented upon in the Vienna journals. It is therefore ad- 
that are used for heating purposes, the heat circulated in visable, in view of the rapidly approaching time of opening 
the steam pipes is much below that required for the ignition | o¢ the Exposition, April next, that an amendment embody- 


of wood. 


ing the above proviso be inserted, in case an appropriation is 


That steam pipes predispose woodwork to combustion, and granted, merely as a protective measure. 


even may assist the spontaneous combustion which is apt to 
commence in rags soaked with any animal or vegetable oil, 
cannot be denied; but then any heating apparatus will do 
the same, and steam is in this respect not so dangerous as a 





COLLAPSING BOILER FLUES., 
A correspondent, 0. L. M., writes from Niles, Trumbull 


draft of hot air proceeding from a furnace, in which a leak 
may carry a spark wpward, while a leak from a steam tube 
is utterly harmless. In regard to spontaneous combustion, 


any dange: of that, from oil, may be avoided by using for lu- 
brication the heavy lubricating petroleum. This material is 
not apt to oxidation or spontaneous heating, as one of our es- 
teemed correspondents discovered and published in our pa. 
per several years ago; which valaable property is now also 
being publicly recognized in Europe. 
> oe 
THE AUSTRIAN SHOW BEFORE THE SENATE. 
It is probably needless to state, that the bill granting 
$100,000 as an appropriation for American representation at 
the Vienna Exposition having passed the House, the support- 
ers of the scheme will concentrate every effort to induce the 
Senate to increase that sum, in order to allow of a raid upon 
the Treasury proportionate to the extravagant figures hereto- 
fore fixed upon by the United States Commissioner. The 
Senate undertakes the consideretion of the measure with 
a full knowledge of the objections which ever since its 
reception have been strenuously urged, and with the advan 
tage of the previous discussion on the merits and demerits o. 
the bill. 
We have traversed the whole ground s0 fully and so 








number of victims in the United States thanin any other 


county, Ohio, to inform us of an accident which affords 
another illustration of the criminally careless or ignorant en- 
gineering which annually destroys so many lives, and 
which, we regret to be compelled to confess, finds a larger 


country on the globe. ‘The fact is due probably more to the 
proverbial recklessness of our people than to any other de- 
fect in our national character. So far as it is a consequence 
of ignorance, we may hope that the pages of the ScrenTIFIc 
AMERICAN and its engineering contemporarics may be found 
to furnish a valuable preventive; experience only can teach 
yar reckless people prudence, or even that a good business 
vliey dictates greater caution in proportioning and working 
team boilers. 
In the case mentioned, the steam boilers of a blast furnace 
we forty-eight inches in diameter, thirty feet long, and have 
ach two flues seventeen inches in diameter, and three six- 
teenths inch thick. E 
The usual pressure carried is forty-five pounds per square 
inch. Recently, while the engine was standing, the steam 
wressure rising to fifty-five pounds, one flue was collapsed 
ts entire Jength. Our correspondent desires to know 
‘what was the cause of the accident,” The boiler was well 
upplied with water, and everything apparently all right. 


$2.80 to $3.50 per thousand feet. 

The economy of the process is obvious from the fact of 
fuel in this country being much cheaper. Ten dollars per tun 
is far above our market rates. Taking into consideration the 
mechanical nature of Du Motay’s process, and even allowing 
for the increased expense of labor in this country, we should 
judge, from the above, that this improved and excellent mode 
of illumination might be supplied at a cost not exceeding 
one half, or, at most, two thirds that of the infef#or gas now 
in use. 


OXIDIZING AGENTS. 

We are frequently asked by correspondents to name some 
of the leading agents employed by chemists, to produce what 
is called oxidation. The operation is an important ong in 
the arts, as upon it depends the success of bleaching, disin- 
fection, and similar processes. We will mention some of the 
methods now preferred by chemists for the purposes indica- 
ted. 

Ozone, if it could be cheaply made, would be almost invalua- 
ble, but the cost of production stands in the way of its com- 
mon use. The permanganate of soda or potash is a chemi- 
cal compound that cannot be excelled in its oxidizing proper- 
ties, and its use has gone on steadily increasing for years. In 
England, under the name of Condy’s fluid, it is a common 
article about the household, and for hospitals and bleacheries 
it is coming into vogue. A littlemore knowledge of its value 
would soon lead to its production on a large scale. 

Bleaching powders have long been known and used as ox- 
idizers, and, as they can be had in any quantity, are likely to 
continue to be employed. 

Chromic acid, whether in saturated or dilute solutions, has 
the power of converting carbonic oxide into carbonic acid, 
readily and completely under ordinary temperatures. Am- 
monia gas is powerfully oxidized by it, and it readily de- 
destroys organic matter. The chlorates and nitrates can also 














minutely that there is little, in addition to that which we 





The cause wes, undoultedly, simply weakness in the 


be mentioned in this connection, 


















































‘us2ful purposes. It is proposed to employ this material for 
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Kieserite is a mineral composed of sulphate of magnesia 
and water, which occurs to the extent of 12 per cent in the 
salt deposits of Stassfurt, Germany. It differs from Epsom 
salts by its difficult solubility in water and smaller percent- 
age of water of crystallization. ” 

The first attempts to economize kieserite were made in 
1864, when it was proposed to employ it in the preparation 
of sulphate of potash. Since that time the applications have 
greatly increased, and it has now become an important arti- 
cle of commerce. The largést quantity of the raw material 
is sent to England, where it takes the place of the sulphate 
of magnesia, formerly manufactured from dolomite, or Gre- 
cian magnesite, in cotton printing. Another portion of kiese- 
rite is converted into Glauber salts which, on account of its 
freedom from iron, is highly prized by gas manufacturers. 

Manufacturers of blanc fixe employ kieserite instead of sul- 
phuric acid to precipitate the sulphate of bariam from chlo- 
ride of barium, and in all similar cases where it is proposed 
to prepare a difficultly soluble sulphate, the kieserite can be 
advantageously used. Kieserite is recommended as a substi- 
tute for gypsum in agriculture, as a top dressing for clover, and 
is largely employed in England for this purpose. It is pro- 
posed to use kieserite in the manufacture of alum, There is 
a mineral called bauxite which chiefly consists of the hydrat- 
ed oxile of aluminum; this is easily dissolved in hydrochlo- 
ric a:id. Cheap potash salts and the calculated quantity of 
kieserite are added, alum crystalizes out of the solation, 
and chloride of. magnesium remains in the mother liquor. 

The uses indicated above are wholly inadequate to con- 
sume the enormous quantities now obtained from the Stass- 
furt mines. Millions of pounds of kieserite are annual’ 
brought to the surface, and it is becoming a serious question 
to know what to do with it. If it could be used as a substi- 
tute for gypsum in building materials and cements, its cheap- 
ress would at once commend it to notice. Experiments look- 
ing to this application have been tried. 

Two equivalents of kieserite and one equivalent of caustic 
lime were stirred to a paste in water. The mass hardened, 
but remained granular and brittle. On calcining it, how- 
ever, again pulverizing and moistening with water, it set to 
a solid marble-like mass, which could be applied to many 


oraamental decorations in the interior of houses and in gen- 
eral for the manufacture of cements and as a substitute for 
plaster of Paris. 

Kieserite appears likely to prove a valuable accession to 
our supply of useful minerals, to be ranked by the side of 
kainite, a potash mineral also found at Stassfurth and now 


with the center, its centrifugal force, is due to a constant 
tendency to move in a straight line, and is a consequence of 
its inertia. The intensity of this force is measured -by the 
product of the weight of the body into the square of its 
velocity per second, divided by si- ‘een and one twelfth times 
the diameter in feet of the circle in which it moves. Alge- 
braically expressed, this force is on 

We may assume, without great error, that this foree acts 
at the center of gravity of the piece. Then our crank, weigh- 
ing 500 pounds, would have a centrifugal force, at 50 revo- 
500 X (2 X38°1416 x 4)? 

16, X4 

100 revolutions per minute, this would become four times as 
great, or 852 pounds, and at 150 revolutions the force would 
become 1917 pounds. Such forces as are thus developed at 
high speeds frequently have very se ous effects, and it some- 
times becomes absolately necessary to secure a good running 
balance by neutralizing them. Were it attempted to effect a 
balance by a piece placed opposite, at a double distance, but 
of half the weight, the counterbalance would have a double 
centrifugal force, and hence, although a standing balance 
would be obtained, it would not give a running balance. To 
secure the latter, it would be necessary to reduce the weight 
of the counterbalance one half, and this, in turn, would 
destroy the standing balance. 

Ea resumé, the condition of a standing balance is that the 
moments of the weights carried by the axis shall neutralize 
eachother. The condition of a running balance is that each 
piece shall have a counterbalance of equal vis viva. By vis 
viva is meant the quantity obtained by multiplying the weight 
of a moving body by the square of its velocity. 

The condition of a combined standing and running balance 
is that each rotating mass shall have a counterbalance of 
equal moment and of equal vis viva. This is complied with 
when the counterbalance is of equal weight, and equally dis- 
tant from the axis with the piece which it balances. If there 
are several masses revolving on the same shaft, it may hap- 
pen that, although no two have the same ois eiea, the sum of 
the excesses may equal the sum of the defects, and an equili- 
brium may still occur. In most instances where the balance 
is secured in such arrangements by trial, this latter case is 
exemplified. 

In high speed engines, and notably in locomotives, it be- 
comes necessa~7 to balance the reciprocating parts. In this 
case the same principles apply as in procuring a running 
balance of rotating parts, and the problem is solved by secur- 
ing equal and opposite vis viva. 

We will continue this article in a subsequent number of 
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largely imported into the United States. 
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BALANCING MACHINERY. 


In designing and constructing machinery, it frequently 
becomes necessary to make provision for balancing the 
weights carried by rotating shafts, and for neutralizing the 
effects of forces developed by the motion of either rotating 
or reciprocating parts. Mechanics are in the habit of dis- 
tinguishing between a ‘‘ standing” and a ‘‘ running balance.” 
When a heavy piece is carried upon an axis, in such a man- 
ner that it is not balanced on that axis, it exerts an effort to 
turn itself about the shaft until it comes to rest with its 
center of gravity in the lowest possible position. This effort 
is measured by what is called a moment. A moment is the 
product of any force into its lever arm, the latter quantity 
being the shortest distance from the line of direction of the 
force to the axis about which it tends to produce motion. 
In the case of a crank on its shaft, the force is the weight of 
the crank aeting vertically downward through its center of 
gravity, and the lever arm is the distance from the center 
line of the shaft to the vertical, through the center of gravity 
of the crank, The moment would have a maximum value 
when the crank lies horizontally, and would be one thousand 
foot pounds were its weight five hundred pounds and its 
center of gravity two feet from the center of the shaft, or 
were the weight seven hundred and fifty pounds and this 
distance sixteen inches, or again, if the weight were two 
hundred and fifty pounds and the lever arm four feet. If 
opposite this crank another heavy piece is placed, of such 
weight and at such a distance that its moment, tending to 
produce rotation in one direction, is equal to that of the crank 
t:-nding to turn the shaft the other way, the latter will be 
balanced, This will be shown by the fact that the shaft, if 
unacted upon by any other forces than the weights of the 
crank and its counterbalance, will remain in any position in 
which it may be placed. In this case we have an illustration 
o* the “standing balance.” Should it have happened that 
tie counterbajnnce, although exerting an equal moment, 
was not of equal weight with the piece which it was intend- 
ed to balance, it would be found that, upon setting it in mo- 
tion at a sufficiently high rate of speed, the shaft would 
shake in its bearings; or if they were set up tight, the whole 
machine and even its foundation might shake in conse- 
quence of the unsteadiness of the rotating parts. 

It would thus become evident that a standing balance and 
a running balance are not secured by similar conditions. In 
fact, we have to deal with quite different forces. In the first 
case we have to equilibrate the force of gravity; in the 
second, we have to neutralize the effects of the force of 
inertia as deveioped by bodies in motion. The force of grav- 
ity has an effect simply proportioned to the weight of the 
piece, while inertia produces an effort proportional to the 
weight of the mass and, also, to the square of the velocity 
with which it moves. When a piece swings about a center, 
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THE SEWING MACHINE MONOPOLY. 


An extended article on the application of A. B. Wilson, for 
another extension of his sewing machine patent, is in type, 
but is necessarily crowded out this week for want of space. 

Sewing machine manufacturers and patentees who are 
not members of the gigantic sewing machine monopoly 
should bestir themselves at once if they would avert 
another seven years’ servitude to this oppressive combination. 
Action should be taken immediately,and every honorablemeans 
be adopted to prevent Congress from passing the bill, should 
the Committee on Patents be wheedled into recommending 
it. An inexpensive and practical mode of enlightening the 
people throughout the country in regard to this scheme, 
which pecuniarily effects every user of sewing machines, 
will be to send circulars to every postmaster, merchant and 
manufacturer in the United States explaining how excessive 
has been the profit exacted from every seamstress and fami- 
ly now using sewing machines, and the heavy tax which 
every new purchaser will have to pay in consequence of the 
existence of the sewing machine monopoly, and which anoth- 
er extension of the Wilson patent would further perpetuate. 
With this circular (requesting the obiaining of as large a list 
as possible in the shortest time) should be sent a blank peti- 
tion for the signature of persons opposed to the extension, 
with a request to forward to the member of Congress from 
the District where the names are obtained, as soon as a num- 
ber of signatures are registered. 
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TO INTENDING EXHIBITORS AT THE VIENNA SHOW. 
Mr. Van Buren, the United States Commissioner, in a re- 


cent catd reminds intending exhibitors that they should 
harry up or it will be too late to send their goods. He ex- 
peets that Congress will pay for freighting the articles over 
to Austria. But exhibitors may expect to pay pretty 
freely to have their merchandise looked after and displayed 
onarrival. This was the case at the Paris Exposition, and 
the Austrian charges will be much higher. The late war has 
greatly increased the prices of living in Vienna. The great 
show will be a money harvest for the people of that city. 
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PRACTICAL ADVICE TO EXHIBITORS IN AUSTRIA. 


The worthlessness of the pretended protection offered by 
the Austrian government to exhibitors, at the coming Vienna 
show, is set forth in the accompanying letter from Mr. Hotch- 
kiss. This gentleman is an American patentee who, in the 
course of regular proceedings under the Austrian patent 
laws, has become practically acquainted with their working, 
and his views may be relied upon. Weadvise intending ex- 
hibitors to profit by his advice. 


To the Editor of the Scientific American: 
I am very much gratified to see the articles in your valua.- 





as in the case of the crank just considered, or of a stone in a| ble paper concerning Austrian and other European paten‘ 


s'ing, the force with which it tends to break its connection 








laws, and the gross injustice now practiced under themt 





















There are two or three important points which I have no 
touched upon in connection with the working of patents in 
Austria, and in connection with the Exposition certificates 
proposed. 

I would advise inventors designing to exhibit at Vienna 
not to avail themselves of the proposed exposition protec- 
tion, but to apply for their patents before the exposition of 
their goods takes place, for the reason that an Austrian may 
take a patent for the same thing, during the existence of the 
Exposition protection, and claim that he was the original in- 
ventor, thus creating a dispute between the holder of the 
patent and the holder of the certificate of protection. 

In taking patents the inventor should be particular about 
his drawings and specifications, and not describe more than 
one mode of accomplishing his object, for the Austrian pat- 
ent office demands, if an inventor describes two, or three, or 
more different ways in which his invention can be made, 
that, in working his patent within the first year, he shall 
work it in all the different modes described in his patent, no 
matter how indifferent some of the modifications may be. 

Under the present working of the patent office, where an 
invention has several modes or modifications described, they 
allow you to prove the general principle working, and then 
afterwards demand of you to prove that you have worked 
some one of the modifications; and if you fail to prove that 
you have worked any oneof them, no matter how trivial or in- 
significant a matter it may be, the patent becomes void. 

Inventors must not expect to have any favors or liberality 
shown them under the Austrian patent laws. 

Ihope that you will give publicity to these suggestions 
and facts, for the benefit of those who propose to be exhib- 
itors at Vienna. B, B, Horcuxsss. 
Paris, December 20, 1872. 
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AN INTERNATIONAL SHOW IN SPAIN. 

A grand international exhibition isto be held in Spain in 
1875 ; and if the policy of paying out the money of the United 
States to assist foreign shows is to be continued, of which 
the Austrian exhibit is an example, we hope that poor Spain 
will not be forgotten. She really needs help. 

If the public funds must be used for such wrongful pur- 
poses, we suggest that a fair division be made, and we hope 
that some of the Senators will introduce an amendment to 
the bill of Commissioner Van Buren, which calls for one 
hundred thousand dollars for Austria, so as to give half of 
the amount for the Spanish show. Fifty thousand dollars 
is quite enough to support our Cominissioner for six months 
in Vienna. 
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Louis de Coudres.| 

Died, in Brooklyn, N. Y., on the 16th ult., Mr. Louis De 
Coudres, in the 83d year of his age. 

Mr. De Coudres was one of the very few yet living who 
had a hand in fabricating the machinery of the first steam. 
boats. At the early age of thirteen, he was taken by James 
P. Allaire as his first apprentice, Mr. Allaire at this time car- 
rying on a small brass and bell foundry. It was at this estab. 
lishment that the brass castings were made for Mr. McQueen, 
who had machine works and did the work for Robert Foul. 
ton in applying his steam engine to the first paddle wheel 
steamboat, the North River, of Clermont, Several years 
later, Mr. Allaire started his steam engime works, in Cherry 
street, which became the leading establishment of the city 
and famous over the entire country for the number and char- 
acter of the engines it supplied t6 the first steamboats which 
plowed the waters of this continent. Mr. DéeCoudres contin. 
ued with Mr, Allaire more than half a century, some of the 
time as superintendent of the iron foundery and all of the 
time in charge of the brass casting department, in which art 
his reputation was pre-eminent, This branch of the Allaire 
works possessed for many years almost a monopoly of the 
trade of bell casting. The first great fire alarm bells, put up 
in the City Hall park, were cast here by Mr. De Coudres. He 
was in his 83d year, and was probably the oldest brass 
founder in this country. 
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Tue Citizens Association of Des Moines,{Iowa, ‘invites men 
of capital to come there to build new factories and to enlarge 
the factories already established. Those for agricultural im- 
plements and farm machinery are greatly needed. Starch 
factories, cotton mills, factories for boots and shoes, hats and 
caps, canning fruit, and sewing machines, are also required ; 
copper and brass founders, glass works, cooperage, furni-. 
ture, chairs, baskets, brushes, etc., are all here offered manu- 
facturing inducements. A vinegar factory, possibly a tan- 
nery, and many other establishments, and indeed every de- 
partment of productive industry, mx st contribute to the great 
demand of this new and extensive business field. 
><> oe ——_____...__. 

A TRANSANDINE RaILWay.—A transandine survey, made 
jointly by the Argentine and the Chilian Governments, leaves 
little doubt of the possibility of railway communication be- 
tween the Atlantic and Pacific. The length of such a com- 
munication would be about 1,200 miles, of which nearly 400 
miles are actually made. 
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IMMUTABILITY OF SPEctEs.—Cats and dogs embalmed in 
Egypt four thousand years ago are precisely like ihose of to- 
day, said the late Sir David Brewster. What have ‘the revo- 
lutionists to say to that fact? Four thousand years are noth- 
ing, so gradually are organic changes brought about—woull 
probably be the Darwinian answer. 

“TI HAVE been a constant reader of the ScreNTIFIC AMER: 
CAN for many years,” says a renewing subscriber, ‘and 
would not be without it for many times its cost. It has been 
the key to unlock many problems which have agitated my 
mind. ” , 
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IMPROVED FEATHERING PADDLE WHEEL. 

The invention illustrated in the accompanying engraving 
i. .. feathering paddle wheel, or, in other words, a wheel in 

which the paddles are so arranged as to remain during their 
motion in a vertical or very nearly vertical position. They 
are thus prevented from lifting up bodies of water or from 
striking tie water without acting fully and fairly to propel 
or otherwise give a useful effect. 

Fig. 1 gives a general perspective view of the device, and 
Fig. 2 shows the manner of supporting the paddles in the 
wheel rim. A is the axle held in suitable bearings upon 
the frame. B B are the wheel arms connected with the axle 
and supporting the rims, C. -D, the paddles, are secured by 
bolts passing through flanges of the 
semicircular cast iron segment, E, Fig. 
2. The latter form, when combined, a 
narrow cylinder which turns in the 
wheel rim, ©, and is guided by the 
flanges, F, secured thereto. By means 
of the journals shown, the segments are 
connected to the eccentric ring, H, which 
forms a united body with radial arms 
and aninner ring. J is a center bear- 
ing permanently attached and supported 
by braces to the wheel frame, having on 
its outer circumference a number of 
friction rollers, so that the inner eccen- 
tric ring rotates freely around it. 

It is evident from the foregoing con- 
struction that, as the wheel is revolved 
by the shaft, the rim, C, and the pad- 
dies, D, are rotated about the axis of 
said shaft. But the paddles, being con- 
nected with the eccentric ring, H, will 
be moved relatively to the wheel rim, 
C, inaccorcance with the eccentricity of 
the ring as it revolves about the bearing, 
G. The result of the combined motions 
is that the paddles and segments, E, are 
so turned in the wheel rim as to preserve 
® vertical position during a full revolu- 
tion thereof. The segments, E, rotating 
in their housings, are always firmly 
guided and stpported on all points of 
the circumference, thus resisting strains 
and contusions, whether arising from 
eurrents of water, ice, drift wood, or 
other obstacles. 

The journa’s by which the eccentric ring is connected be- 
ing situated at the upper edges of the segments, the feath- 
ering movement of the paddles isin the direction of the 
water pressure, as produced by the current made by the 
wheel, so that to obtain such movement but little power is 
required. It is further claimed that, by the arrangement of 
the roller center, I, the power required in actuating the ec- 
centric ring is reduced to a minimum. 





This invention is notably simple in form, in that it avoids 
the use of projecting cranks for feathering, while its general 
construction js such as to afford every requisite of strength 
and durability. It may be readily adapted to any form of 
wheel now in use. The inventor informs us that a similar 
wheel was placed upon the steam cana! boat Port Byron, re- 
cently illustrated in our columns, which vessel has made a 
remarkably quick passage from Buffalo to New York. 

Patented Sept. 28, 1869. For further information address 
the inventor, Mr. Primus Emerson, Carondelet, Mo. 
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Experiments with Disinfectants, 

Ae tho result of a series of experiments with disinfec- 
tants, Herr Eckstein, of Vienna, strongly recommends 
chloride of lime as the cheapest and best. Bleaching powders 
rapidly decompose all hydrogen compounds, such as am- 
monia, sulphuretted hydrogen,sulphide of ammonium, phos- 
phoretted hydrogen ; and these are the gases which oecasion 
miasma. It acts rapidly by liberating oxygen, and its 
chlorine violently decomposes organic matter. At the same 
time bleaching powders are a cheap commercial article, and 
hence always accessible, In order to avoid the inconvenience 
often resulting from the liberated chlorine, the ingenious 
device has been tried of enclosing the bleaching powders in 
a bag made of parchment paper. This bag remains quietly 
where it is placed, and by the principle of endosmose and 
exosmose, the full effect of the liberated chlorine is at- 
tained without any inconvenience to the occupants of the 
house. 

Herr Eckstein made comparative experiments with dif- 
ferent disinfectants, for two years, with the following re- 
sults ; 





poured into a saucer at first liberated sulphuretted hydrogen, 
and after twelve hours no longer produced any effect. 

2. A solution of sulphate of copper behaved in the same 
way. 

mH Two pounds of crystals of green vitriol retained its ac- 
tion for two days. 

4 Amixture of sulphates of iron and copper and carbolic 
acid lasted two days. 

5. Sulphurous acid was suffocating, and ceased to act in 
one day. 

6. Carbolic acid produced a worse smell in the house than 
the bad gases of the sewer. 








1. Two pounds of sulphate of iron dissolved in water and 


7. Two pounds of sulphate of iron in a parchment bag re- 
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EMERSON’S FEATHERING PADDLE WHEEL. 


tained its valuable property longer than when exposed 
free. 

8. Two pounds chloride of lime in a parchment bag con- 
tinued to purify the air for nine days. 

9. Permanganate of soda was successful as long as it 
lasted, but is too expensive. 

Enclosing chloride of lime in a parchment bag, and sus- 
pending it in an out-house or leaving it in a sewer, is re- 
commended, by the experimentor, as the best disinfectant to 
be obtained in the market. 
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Wooden Ties in Stone Edifices, 

All the great temples of Egypt which have withstood the 
destructive tendencies of time and the assaults of man for 
four thousand years are of hewn sandstone, with a very few 
exceptions of about the color and character of the brown stone 
houses of New York. But the only wood in or about them 
is ties, holding the end of one stone to another on its upper 
surface. When two blocks were laid in place, then, it appears 
that an excavation about an inch deep was made thus, this 
being a representation of two hewn blocks, into which the 
hour-glass-shaped tie was driven: 

It is therefore very difficult to force any stone from its 
position. The ties appear to have been the tamarask, or 
shittim wood, of which the ark was constructed, a sacred 
tree in ancient Egypt, and now very rarely found in the val- 
ley of the Nile. Those dovetail ties are just as sound now 
as on the day of their insertion. Although fuel is extremely 
scarce in that country, those bits of wood are not large enough 
to make it an object with Arabs to heave off layer after layer 
of heavy stone for so small a prize. Had they been of bronze, 
half the old temples would have been destroyed ages ago, so 
precious would they have been for various purposes. 





Probably all those monster edifices were raised, course 
after course, secured in that manner, carefully adjusted by 
being admirably jointed above and below, but left rough 
inside and out. When carried to,the proposed elevation, 
then, supported on moveable stays, the workmen dressed 
both surfaces from top to bottom, leaving figures in relief 
or the deeply cut symbolic characters which so puzzle arch- 
eologists in these latter days. 

If our stone buildings were reared in the same manner, of 
blocks the thickness of the walls, they would certainly be 
more substantial than those slightly built houses which have 
their weakness concealed by a casing of thin sheets of brown 
stone. A difference of climate necessarily modifies architect- 
ure, but it is undeniably true that the architects of a remote 
antiquity, whose structures are monuments Of their practical 
wisdom, were men of genius and extraordinary attainments 
in a department of art and science combined, not to be under- 
valued in these times of haste which end in waste. 





[January 18, 1873. 

















The Importance of Drawing. 

The Select Committee of the House of Commons on Scien- 
tific Instruction recommend, in their report, that instraction 
in drawing should be given in elementary schools. The dis- 
regard of such elementary instruction, as a branch of general 
education, is surprising. Drawing is a universal language ; 
it is easier of acquirement than writing. By the use of a 
ruler, pencil, and compasses, a child may become self-edu- 
caated, and acquire a handicraft of essential service in after 
life. 
The exclusion of drawing and geometry from the subjects 
of examination by the Council of this Society on the recent 








revision of the subjects of local examination, is great- 
ly to be deplored. Encouragement 
in this acquirement might thus be 
given to those who can never at- 
tain mediocrity either in reading, writ- 
ing, or arithmetic; and who can tell 
what may be the aid to development 
thereby afforded to the natural born 
talent of an artist? 

I look upon linear drawing and geom- 
etry, says Mr. Buckmaster, as the very 
foundation of instruction, and as af- 
fording, at a more advanced stage, the 
means of separating and classifying 
minds into orders or classes, so as to 
utilize each to the utmost, according 
to the powers with which it is en- 
dowed. 

The neglect of drawing, at the earli- 
est stage of the use of a pencil by 
a child, may be regarded as a great de- 
fect in our system of teaching, which 
our educational authorities have done 
much to remove. 

What reason can be suggested why 
a child should not commence geometri- 
cal and mechanical drawing contempo- 
raneously with learning to write? In- 
deed, so soon as it has the power of 
handling a pencil, the discipline of 


discipline of learning to write. The 
want of this simple first elementary 
knowledge is declared by competent 
authority to be a great barrier to the 
success of artizan students. 
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TURTON’S COMPENSATED SPRING SAFETY VALVE. 


The object of the peculiar arrangement of the safety valve 
illustrated herewith is to diminish the load on the valve as 
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the latter rises, and thus to allow a greater amount of lift 
than is possible so long as this load remains constant. The 
device, which we extract from Hngineering, is the invention 
of Mr. Thomas Turton, of the Liverpool Forge Company. 

The spindle, as shown bearing on the valve, is prolonged 
upwards into a casing, and, between acollar on the spindle 
and a pair of single plate springs contained in the casing, are 
disposed a pair of strut bars. These bars form a toggle joint, 
and as the valve rises they assume a more nearly horizontal 
position, the effect being that the downward thrust they ex- 
ert on the valve is diminished. The plate springs are 
hinged at the bottom to fixed fulcra, and at the top they are 
connected by an adjusting screw, by means of which the 
pressure they exert can be regulated. 

Farther details will be readily understood from the en- 
graving. Theinvention seems to be one of utility, and, if 
properly proportioned, should act well. There is a great 
demand for an efficient device of this kind. 
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THE President of the Royal Society of Agriculture, Eng- 
land, offers a prize of $500 for the best treatise on the dis- 
eases of the potato and the means of avoiding and remedy- 
ing the same. The conditions of the competition may be ob- 
tained by addressing Mr. H. M. Jentrins, Secretary, 19 
Hanover Square, London 
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PROFESSO2 TYNDALL’S THIRD LECTURE IN NEW YORK. 
CRYSTALS AND LIGHT. 


After a brief review of the preceding discourses, Professor 
Tyndall began his third lecture by referring to the manner 
in which scientific theories are formed. They take their 
rise, he said, in the desire of the mind to penetrate into the 
sources of phenomena. We have learned that in framing 
theories the imagination does not create, but that it expands, 
diminishes, molds and refines materials derived from the 
world of fact and observation. The germ of the conception 
that the sun and planets are held together by a force of at- 
traction is to be found in the fact that a magnet has been 
previously seen to attract iron. In our present lecture the 
magnetic force must serve us still further; but what we 
must master here are elementary phenomena. 


THE GENERAL FACTS OF MAGNETISM 


are most simply illustrated by a magnetized bar of steel. 
Placing a bar magnet some two or three feet in length before 
the audience, the lecturer then shuwed its effect upon a mag- 
netic needle. Holding the latter near the bottom of the bar, 
one end promptly retreated ; raising it along the magnet, the 
rapidity of the oscillations decreased as the force became 
weaker, and at the center they entirely ceased, Passing 
further upwards, the end which had previously been drawn 
toward the magnet retreated, and the opposite extremity ap- 
proached. This doubleness of the magnetic force is called 
polarity, and the points near the ends of the magnet in which 
the forces seem concentrated are termed its poles. Professor 
Tyndall then explained that the separate halves of the mag- 
net would each be a perfect magnet having two poles, and 
if a hardened and magnetized piece of steel be broken into 
any number of bits, the same would be true. This thing 
that we call magnetic polarity is resident in the ultimate 
particles of the magnet, Each atom is endowed with mag- 


netic force, 


TENDENCY OF MAGNETIZED PARTICLES TO ASSUME DEFINITE 
FORM. 


If we place a small magnetic needie near the magnet, it 
takes a determinate position, which might be theoretically 
predicted from the mutual action of the poles. A needle of 
simple iron will be affected similarly to the magnetic needle, 
for it is magnetized by the bar magnet. The action of two 
or more rods of iron near the magnet is more complex, for 
they act oneach other. If we pass to smaller masses of 
iron—to iron filings for example~we find that they act sub- 
stantially as the needles, arranging themselves in d>finite 
forms in obedience to the magnetic action. The speaker 
then showed that, by sprinkling iron filings on a sheet of 
paper held over the bar magnet, various forms were pro- 
duced. This experiment was represented optically by means 
of the apparatus shown ia Fig. 1. A is an inclined mirror, 





Ba lens above which are two small magnets around which 
iron filings were scattered, and C a prism deflecting the ray 
to the screen, where the image appeared as represented. 
Professor Tyndall said that he had never seen more beauti- 
ful specimens of these curves than those recently obtained 
by Professor Mayer of Hoboken, ‘‘a young professor,” he 
added, ‘‘ from whom I expect considerable things.” 

Every pair of filings possesses four poles, two of which 
are attractive and two repulsive. The attractive poles ap- 
proach, the repulsive poles retreat, the consequence being a 
certain definite arrangement of the particles with reference 
to each other. This idea of structure, as produced by a 
polar force, leads us to our next subject of enquiry—the ac- 
tion of crystals uponlight. First, of 


CRYSTALINE ARCHITECTURE. 


Crystals are put together according to law. They split in 
certain directions before a knife edge, exposing smooth and 
shiny surfaces which are called planes of cleavage, and by 
following these planes we sometimes reach an internal form 
disguised beneath the external form of the crystal. We 
cannot help asking ourselves how they are built. Familiar 
a3 we are with the polar force and its ability to produce 
structural arrangement, the answer will be that these crys- 
tals are due to the play of polar forces, with which their ul- 
timate molecules are endowed, and upon which their visible 
form depends. Large crystals are formed with deliberation. 
Thus a saturated solution of niter just deposits a minute 
crystal, which afterwards grows, augmented by molecules, 
from the surrounding liquid until we have large prisms of 
the salt of perfectly definite shape. Alum also crystalizes 
with the utmost ease after this fashion. If the crystaliza- 
tion be too sudden, the regularity disappears. 

SUSPENDED CRYSTALIZATION. 

Water may be saturated, when hot, with sulphate of soda. 
When the liquid is cooled it is supersaturated, yet the mole- 
cules will not crystalize. Each molecule wishes to unite 
with both of its neighbors on either side; one tendency neu- 


tralizes the other and it unites with neither. But if a single | 
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crystal of sulphate of soda be dropped in, its adjacent mole- 
cules will precipitate themselves, and others will follow, un- 
til .he whole solution, as far as possible, is solid. But the 
crystals are small and confusedly arranged because the pro- 
cess has been too hasty to admit of the orderly action of 


the crystalizing force. The 
FORMATION OF CRYSTALS 


was exquisitely illustrated by pouring over a glass plate a 
solution of chloride of ammonium. Setting the glass on 
edge to allow the liquid to drain, a thick film was obtained, 
the evaporation of which was promoted by slightly warming 
the plate. The glass was then placed in a solar microscope, 
Reflected upon the screen appeared the most beautiful crys- 
tals, forming themselves with extraordinary rapidity. A 
somewhat similar effect may be produced by breathing on a 
pane of glass during cold weather, and observing the forma- 
tion of the frost crystals with a Jens. 

A second illustration was the placing of thin platinum 
wires from a small voltaic battery in a solution of surar of 
lead. Assoon as the current began to pass, the metal was 
liberated by electrolysis, and attached itself in exquisite 
crystals to the end of one of the wires, Then the poles 
were reversed and the tree of metal already formed seemed 
to dissolve and was built up on the other wire, 


ICE AND SNOW CRYSTALS 
were then explained. An inflexible power bends spears and 
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|parency. Professor Tyndall then reflected the green images 
in various directions. When the image was horizontal, on 
being reflected upward it still remained green; on being re- 
flected sideways, it was quenched, because of the incompe- 
tency of the green light to be reflected in that direction. In 
one case, the mirror receives the compact of the edges of the 
waves, and the light is quenched: in the other, the aides of 
the waves strike the mirror, and the green light is reflected. 
POLARIZATION BY REFLECTION. 

The quality of two-sidedness conferred upon light by 
Iceland spar may also be conferred upon it by ordinary re- 
flection. If we hold apiece of window glass so that the 
beam shall make an angle of 56° with the perpendicular to 
the glass, the whole of the reflected beam is polarized. This 
is called the polarizing angle. B, Fig. 3, isa lens. C con- 





tains Iceland spar, by which all the vibrations of ordinary 
length are reduced to two planes, right angled to each other. 
But unlike tourmaline, this spar transmits both beams with 
equal facility. When, therefore, the light is polarized by 





spicule to the angle of 60°. We may sometimes see in 
freezing water small crystals of stellar shapes, each star | 
consisting of six rays with this angle of 60° between every | 
two of them, The 


REFRACTION OCCASIONED BY DIFFERENCE OF DENSITY, | 


according to the undulatory theory, was illustrated by the 
Professor holding a long réd in a horizontal position and ask- | 
ing the audience to consider it a wave of light coming plump | 
downward from a star. Supposing the piatform to be trans- | 
parent, this wave might be expected to pass through it with- 
out change of direction. He then held the rod at an angle 
of 45° to the floor, and, supposing the rod a wave, shewed 
clearly that if on entering the material of the platform it 
encountered a denser medium, the lower end of the rod 
would be somewhat retarded before the upper end reached 
the surface of the platform. This would change the front 
of the wave and consequently its direction. This change 
constitutes the refraction of light and is evidently propor- 
tionate to the density of the transparent body. Now, in vir- 
tue of the crystaline architecture that we have been consid- 
ering, the cther, which surrounds the atoms of all bodies, in 
many crystals possesses different densities in different direc- 
tions, and the consequence is that some of these media 
transmit light in two different velocities. But refraction de- 
pends wholly upon the change of velocity being greatest 
when the density is greatest. Hence in many crystals we 
have two different refractions, a ray of light being divided 
by such crystals into two. This effect is called double refrac- 
tion. 
ORDINARY AND EXTRAORDINARY POLARIZED RAYS. 


Double reflection is displayed very strongly in Iceland 
spar, which is crystalized carbonate of lime. Placing a 
piece of this substance in the electric lamp, Professor Tyn- 
dall caused two images of the carbon points produced by the 
divided rays to appear. They were then concentrated by 
lenses into two bright spots of light. When the crystal 
of spar was rotated, one spot became a center around which 
the other one revolved. One beam obeys the ordinary law 
of refraction, discovered by Snell, and is called the ordinary 
ray. The other does not; its index of refraction, for exam- 
ple, is pot constant, nor do the incident and refracted rays 
lie in the same plane. It is, therefore, called the extraordi- 
nary ray. In the bright spots on the screen, the most 
strongly refracted, is, in this case, the ordinary ray. Turn- 
ing the spar around, the extraordinary image is the one that 
rotates. 


ORIGIN OF THE TERM ‘‘ POLARIZATION.” 


It has already been explained thatthe vibrations of indi- 
vidual ether particles are executed across the line of propa- | 
gation. In ordinary light, we are to figure the ether parti- 
cles vibrating in all directions across this line. In a plate 
of tourmaline, cut parallel to the axes of the crystal, the 
beam of incident light is divided into two, one vibrating par- 
allel to the axis of the crystal, the other at right angles. 
One of these beams, namely that one whose vibrations are 
perpendicular to the axis, is quenched with exceeding rapidi-4 
ty by the crystal, so that,after having passed through a very 
small thickness of crystal, the light emerges with all its vi- 
brations reduced to the same plane. This is what we calla 
beam of plane polarized light. The fact that 


PQLARIZED RAYS ARE QUENCHED WHEN CROSSING AT RIGHT | 
ANGLES 





was exhibited by throwing the image of a plate of tourma- | 
line upon the screen. Placing parallelto it another plate, | 
the two gave green images, as at A, Fig. 2. These images | 





gradually darkened as the plates were rotated until, when 
at right angles, the center was utterly black, B. Gn continu- 





reflection, the direction of vibration in the spar which corre- 
sponds to the direction of vibration of the polarized beam 
transmits it, and in that direction only. Consequently, from 
the two rays which proceed to the glass, D, but one image 
is possible, 
BLACK OR GREEN IMAGES OF TOURMALINE, 

Professor Tyndall:next threw on the screen two disks of 
light produced by the double refraction of the spar, E and 
F, Fig. 4. He then placed before the crystal a plate of 





tourmaline, the light emergent from which, he said, was po 
larized. The spar has two perpendicular directions of vibra- 
tion, one vertical, the other horizontal. Now when the 
green light should be transmitted along the latter, which is 
parallel to the tourmaline, and not along the former which 
is perpendicular to it, the light in the circles, as represent- 
ed in the diagram, was white. In the middle of each the 
strip of tourmaline was represented, in one by a green, in the 
other by a black, image, The tourmaline was rotated on its 
center, and when the two images formed a horizontal line, 
they both appeared of a darkened green. When still fur- 
ther rotated, the images entirely interchanged colors, 
MICA TURNS DARKNESS INTO LIGHT. 

When the plates of tourmaline were crossed, the intersected 
spaces were black, but the least obliquity of the crystals 
allows light to pass through. If we introduce a third plate 
of tourmaline obliquely, it will abolish the darkness. Having 
no tourmaline, Professor Tyndall introduced a film of mica 
between the crossed plates. The effect was almost magical, 
the darkness being apparently pushed away by the edge of 
the mica, 

THE NICOL PRISM. 

We ha¥e seen the two beams emergent from Iceland spar 
and have proved them to be polarized. It is possible that 
one of these rays may be totally reflected and the other not. 
An optician named Nicol cut a crystal of Iceland spar in two 
in a certain direction. He polished the severed surfaces and 
reunited them with Canada balsam, the surface of union 
being so inclined to the beam traversing the spar that ‘he 
ordinary ray which is the most highly refracted was iotally 
reflected by the balsam, while the extraordinary ray was 
permitted to pass on. Professor Tyndall then explained 
the apparatus sketched in Fig. 5, in which were two Nicol 





prisms. Placed with their directions crossed the light is 
quenched ; on introducing a film of mica between light is 
received. But we also obtain colored light. Taking a thin 
splinter of selenite, the lecturer placed it between the prisms, 
when the image on the screen showed the most magnificent 
tints. Turning the prism in front, these colors gradually 
faded and disappeared, but, by continuing the rotation until ” 
the vibrating sections of the prism were parallel, vivid hues, 
complementary to the former ones, appeared. : 

Placing some films, shaped to represent flowers, between 
the prisms, by turning the front Nicol 90° around, a red 
flower and green leaves were shown ; rotating it another 90°, 
a green flower with red leaves appeared. Other beautiful 
chromatic experiments of similar nature were introduced, 
which Professor Tyndall said could all be explained by the 
principle of interference, and he promised to develope the 
causes in his next lecture 





ing the rotation, they gradually 1ecovered color and trans- 
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Correspondence. 


The Universal Caravan, 

To the Editor of the Scientific American: 

My learned friend, the Abbé Moigno, has called my atten- 
tion toan article on the ‘‘ Universal Caravan” which appeared 
in your valuable paper of November 23. I beg to offer my 
compliments for it to your humorous contributor, and, without 
taking the least offence at its raillery, which I believe to be 
well intentioned, I am anxious to set his mind at ease upon 
one or two points upon which he has incidentally touched. 

‘* How,” asks your contributor, ‘can frequent telegraphic 
communication be possibly kept up between the caravan, 
wherever it may be, and Europe? and why are certain States 
mentioned as calculated to furnish, on their territory, any 
native troops to the expedition ?” : 

In the States of Asia and several of South America, where 
the count y is devoid of roads practicable for carriages or 
mule trains, the dispatch service between villages, scttle- 
ments, and often even betwen populous towns, is performed 
by means of native foct postmen, who ran-for three succes- 
sive hours st an eyerage of six miles an hour. On ar- 
rival at the relay station, the package is transferred to a sec- 
ond runner, who goes over his eighteen miles, and so on; 
so that parcels weighing twelve or fourteen pounds can tra- 
verse 144 miles in 24 hours. Suppose, for instance, that the 
caravan happens to be in the western part of the Province of 
the Amazons, belonging to the Republic of Equador, at about 
200 miles from Riobamba, that is to say, at about ten stages 
or thirty-four hours from this town, whence a courier starts 
every day for Guayaquil, which he reaches in thirty-six 
hours. Our letters are then delivered to an agent of the 
Havas agency, appointed for this special duty. This agent 
condenses into the smallest possible number of words and 
transmits to the nearest telegraphic station all special in- 
formation respecting the members of the caravan. Transfer 
the same system into the stony desert of Australia, now tel- 
egraphically connected with the European and North Ameri- 
can systems of wires, and you will understand how the prob- 
lem iz solved. 

I more specially mentioned certain States or colonies (with- 
out indicating all of them) in which communication is the 
most imperfect when travelling alone and without any recog- 
nized political or scientific mission. In these States, I have 
met with aid and protection from the authorities, which has 
been carried so far that I have been gratuitously accompanied 
by a certain number of native troops, who were of the ut- 
most assistance to me in the forest, : 

Although the caravan has an object within the limits of 
human possibility, and has no encyclopedic pretensions, I 
am anxious to explain, by one striking example, the practi- 
cal and immediate services which it may render to science. 

Quinine was imported into Europe sixty years before its 
admission into the pharmacopeias. I will not now inquire 
why science remained so long deprived of the most efficacious 
remedy for fever at its disposal. Whenever the natives of the 
region I am traversing shall point out to me, as an efficacious 
remedy against such and such a disease, a plant, root or leaf, 
I will cause this object to be sought for under the inspection 
of the botanist and surgeon, and will have it submitted to a 
chemical analysis before its elements have undergone the 
changes from desiccation or moldiness inseparable from a 
long sea voyage. If this operation reveals the presence of a 
chemical principle, an essence, or an alkaloid, explaining the 
curative virtues attributed to the plant by the natives, I will 
forward, to the schools of medicine and to the scientific jour- 
nals, the wood, bark, or root, and the analysis, botanical 
classification and observations made during the processes 
carried on under our eyes. By this means, I hope to avoid 
delays in the admission, by medical men, of new efficacious 
remedies of which we are now deprived, and they are many, 
and further to prevent .he disgraceful speculations on the 
credulity of invalids which prevail everywhere. 

My itinerary does not contemplate crossing Central Africa, 
where, thanks to the efforts of the distinguished Living- 
stone and the recent voyage of your brave fellow country- 
man, Mr. Stanley, we may easily foresee that civilization will 
soon necessitate a political action which only a great nation 
could andertake. The perimeter of the African continent 
will furnish a field vast enough for the studies we have un- 
dertaken. 

Finally, independently of ethnography, written impartial- 
ly and without any preyadiced criticism of races, the Uni- 
versal Caravan purposes to create a new science, namely, the 
art of enabling to travel advantageously, almust without 
danger and without great. privations, a group of men of dif- 
ferent nationalities, whose objects call for the good will and 
protection of civilized nations. BAZERQUE, 

12 Boulevard des Capucines, Paris. Captain. 


The Bar at the Mouth of the Mississippi, 
Tv the Editor of the Scientific American: 

The bar at the mouth of the Mississippi is, as we all know, 
one of the gre®est drawbacks to the commerce of the West 
that there is, and many plans have been advanced to obviate 
that trouble, among others, that of digging a canal from the 
Gulf to the river, some miles above its present mouth. 

Vessels of a large size cannot ‘oad to their full capacity 
and cross the bar; indeed they ean hardly carry half a cargo. 
Now if it were so that large steamers could carry a full load, 
they could take freiglts cheaper; and, taking freights 
cheaper, they would cause most of the European shipments 
to be sent by way of New Orleans, particularly the grain and 
cotton. Indeed, I think three fourths of the grain and all 
the cotton shipped to Europe would follow this channel, and 
thus add much to the prosperity of the South. 











To build a canal at the mouth of the Mississippi would 
cost many millions of dollars; the amount indeed would be 
incalculable, as it would be more troublesome to keep a suf- 
ficient depth of water in it than itis in the Suez eanal; for 
instead of the shifting sands of the desert, we should have 
to contend with what is worse, the shifting mud of the Mis- 
sissippi, which has already caused the bar at the mouth; and 
three of the most expensive dredge boats in the country can 
hardly keep a channel of fourteen feet depth of water on 
this bar. And it would be the same in a canal; for as soon 
as the sediment in the river meets the dead water of the 
Gulf, it will settle there and form another bar, which no 
number of dredge boats could clear away as long as the 
‘Father of Waters” empties into the Gulf of Mexico. 

The only way that this difficulty can be overcome is by 
some sort of ‘‘ marine camel.” Instead of trying to dig the 
bar away, lift vessels over it, which, costing comparatively 
little, would do everything required of a canal. Let the in- 
ventors of the country give us their plans for a ‘‘ camel.” 

C. W. STEWART. 

Memphis, Tenn. 








oo — 
Steam Pressure on Boilers. 
To the Editor of the Scientific American : 


Which is the right way? Must we multiply together the 
pressure and circumference, the pressure and half of the cir- 
cumference, the pressure and diameter, or the pressure and 
half of the diameter, for the true answer? I believe that 
each of these methods has been held to be the true one, by 
men who certainly write as though they ought to know what 
they are talking about. 

A boiler 100 inches in circumference, susteining a pressure 
of 100 pounds to each square inch, would have upon each 
circle of the boiler of one-inch wide, according to the first 
method, 10,000 Ibs., according to the second, 5,000 Ibs., ac- 
cording to the third, 3,200 lbs., according to the fourth, 
1,600 lbs. This is a serious discrepancy. 

If two men, each with spring balance in hand attached to 
a cord, should test the strength of the cord by pulling against 
each other till each of the spring balances indicated 100 lbs., 
would it be held that the cord sustained 200 Ibs.? It is, of 
course, clear that there can be no strain in one direction with- 
out an equal resistance or strain in the opposite direction, 
whether the object tested be a steam boiler or acord; hence, 
I consider that the semi-circumference method is the true 
one. 

The breaking point of a strip of good boiler iron, one inch 
wide and one fourth of an inch thick, is about 13,000 Ibs. It 





Insensibility---When Complete, 
To the Editor of the Scientific American : 


Much has been written upon the question whether pain 
follows, or intelligence remains, after decapitation. As 
positive proof is impossible, unless spiritualism be true, one 
man’s opinions are likely to be worth about as much as an- 
other’s. Facts, in the history of living persons, throw light 
on every subject, and, I think, on this. 

The stoppage of the breath from any cause is immediately 
followed by insensibility, both of body and mind. This is 
susceptible of daily proof. The victim of foul gas in wells 
falls insensible. This is why so few are rescued in such 
cases. Anyone choked sufficiently to stop the breath imme- 
diately becomes insensible. I may be asked how do I kncw 
this? I learned it, when a boy, in this manner. 

In sport, one evening after school, I drew my ‘‘comforter” 
tight around my neck, and a *‘ big boy,” to further the sport, 
drew it tighter, when I dropped insensible as quickly as if 
struck by lightning. The comforter was loosened and I im- 
mediately recovered and felt no inconvenience resulting. 
This to me has always been a proof of the foregoing asser- 
tions. No one can suppose that consciousness would have 
returned without returning breath. I have often wondered 
where the immortal part of me was during that brief period. 
The barbarous practice of neck-breaking, under the pretense 
of hanging, to produce death, is sometimes talked of as 
| quickening one’s journey to the other world and making the 
| passage painless. It makes it sure, but, in my opinion no 
'less painful, as in either case, if strangulation is complete, 
there is entire exemption from pain and entire insensibility. 
The motions of the hanging man are entirely involuntary, 
and are no indication of pain felt any more than are the con- 
tortions of one in aspasm, I have known a child, badly 
burned on the feet with a hot brick diring a spasm, to 
have no consciousness of it at the time or recollection of it 
afterwards. The humanitarian, who only desires an execu- 
tion for the benefit of society and a neck broken for the 
benefit of the party directly interested, would accomplish his 
end as well, and the end ot he person as effectually, by sim- 
ple strangulation, as by a six foot drop and a broken neck. 


Ore --—______—_—- 
The Prevention of Fircs, 
To the Editor of the Scientifie American: 

In view of the terrible destruction of life and property by 
fires in our cities, it is surprising that more pains is not 
taken to prevent such disasters. One of the simplest of all 
means is to havea stand pipe connected with the service 











is well known that a well made boiler of such iron, 82 inches 
in diameter, will work safely at 150 lbs. to the square inch, | 
which would be 200 lbs. above the bursting pressure, if the 
whole circumference method were the true one. On the | 
other hand, if the semi-diameter method were the true one, | 
150 Ibs. to the square inch would be but about one fifth of 
the bursting pressure. 

It seems to me that all of our practical dealing with steam 
boilers agrees with the semi-circumference method, 
Worcester, Mass. F. G. W. 


REMARKS BY THE Eprtor.—It is a well known principle | 


| 
| 


in hydraulics and pneumatics that the pressure of a fluid on | 
the internal surface of any vessel is exerted in any given di- 
rection with a total effect which is measured by the product 
of the inyensity of the pressure by the projection area of that | 
surface on a plane at right angles to the direction assumed. | 
To determine the force tending to rupture a cylindrical boiler, | 
multiply the pressure per square inch by the diameter and | 
divide by the thickness of metal which must be ruptured, | 
to obtain the stress per square inch of metal; that is, divide | 
this product by double the thickness of the boiler plate. Or, | 
divide the product, of the pressure per square inch into the | 
radius, by the thickness of the sheet. 

Our correspondent, B. F. McKinley, in the Screntiric 
AMERICAN of December 21st, 1872, gave a correct statement. 


Steam Statistics, 
Tv the Hditor of the Scientifie American : 


The following figures relating to steam may be useful: 

One cubic foot of water weighing 62°5 pounds, converted 
into steam of one atmosphere, gives a volume of 1,728 cubic 
feet of steam. If 62°5 pounds give 1,728 feet, then one 
pound gives 13,°3—27°67 cubic feet. 

A displacement of 27°67 cubic feet is made by one square 
foot, 144 square inches, traveling a distance of 27°67 feet 
lineal. Now, a pressure of one atmosphere, 14°7 pounds, 
on a surface of 144 square inches, through 27°67 feet 
gives a result of 27°67 X 144 X 147 58,572 foot pounds; this 
divided by 772, the number of foot pounds equivalent 
to one degree of heat Fahr., gives 53432—75°87 degrees of 
heat represented. 

It appears to be a very singular fact that if one half of 
this 75°87, 37°93, be added to 212°, the temperature of one 
atmosphere, we have 212°+37°93° 249-93", the temperature 
of two atmospheres. 

Add to this 4 of the same, 75,57.—25-290, and we have 
249°03-+-25 29027522, the temperature of three atmo- 
spheres, and so on. If we add together the fractions 
$+4+3+44+4—$)3~—144, and multiply this by 75°87, we 
have 75°87 X1#3—110° ; this added to 212° equals 822°, the 
temperature at six atmospheres. Thus it seems that the 
fractions above denote the rate of increased temperature as 
the pressures pass through that of the number expressed by 
the denominator of the last fraction used. 

Is there any known mathematical analysis of the relations 
of heat, pressure and volume of steam? If so, what is it? 











pipe from the city mains carried up through the building to 
the top, and provided on each floor with a cock, to which a 
hose can be instantly attached, in case of necd. In hotels 
and factories, there should be a hose for each floor, and it 
should always be connected, so that the turning of a cock 
would supply the water at once. The pipe should be lo- 
cated in a hall, or some place from which a hose could be 
laid¢o any of the rooms on each fioor—the hose, of course, 
being long enough to reach any room, and being provided 
with a nozzle and stop-cock like those used for street wasii- 
ing. I have such an arrangement in my own house, and 
would never think of building one without it, where 
water could be obtained. In those cases where there is no 
water supply, or where it will not rise to the top of the 
building, a cistern should be located as high as possible and 
receive the water from the roof, or it might be supplied with 
a force pump, operated by a windmill or other power. 

Such an , with a hose, I consider far better 

than the plan which has been suggested, both recently and 
ears ago, of placing all through the building perforated 
pipes for flooding it with water in case of a fire; because with 
a hose, the water can be thrown just wher > it is needed, 
while in the other case it will fall only at certain fixed 
points, and would flood the house in parts remote from the 
fire. A net work of perforated pipes in a factory or large 
building might answer ; but as a general thing,the other plan 
will be found far more _practical and much cheaper. Some 
such safeguard ought to be required by law in every building 
where it is possible. W. C. Doper. 

Washington, D. C. 

REMARKS —The method suggested by our correspondent is 
excellent, and has long been in use in large buildings in 
New York and other cities, This plan is employed at the 
Fifth Avenue Hotel in this city, and its excellence was de- 
monstrated during the recent fire in that building. In thirty 
seconds after the fire was discovered, the hose was stretched 
and the rater was playing upon the fire. 


Aniline Inks, 
To the Editor of the Scientific American: 


An article in alate number of the ScrmnTI¥FIC AMERICAN 
appears likely to induce a great use of aniline inks. It, 
however, ought to be known that, as a rule, these inks are 
the least permanent of any in common use. Still, further, 
in view of recent great conflagrations, it is to be noted that 
no inks have been so generally destroyed, where used on 
books or paper subsequently charred in fireproof (?) safes, 
as the various aniline inks. A very extensive experience in 
restoring charred paper in the Chicago, and now in the 
Boston, fire has convinced me that these inks, as a class, are 
beyond the power of the chemist to restore to legibility 
when exposed to a high temperature. 

Boston, Mass. C. GILBERT WHEELER. 





By relying on our own resources we acquire mental strength ; 
but when we lean on others for support, we are like an in- 
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B, F. McKryey. 


valid who, having accustomed himself toa crutch, finds it 
difficult to walk without one. 
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GLEANINGS IN SCIENCE AND ART. 


Regeneration of Limbs. 

If a lobster’s claw is broken off below the third joint, 
another will soon appear in miniature at the end of the 
stump. About the third year it will overtake in size the one 
on the other side. This explains why the pugnacious crea- 
tures are so frequently noticeable with one large and one 
very small pair of fighting shears. 

At a particular season, the males engage in ferocious com- 
bats, cutting each other in pieces if they can. Nipping off 
the sword arm of an opponent is a point of sanguinary am- 
bition. They quarrel worse than a congregation of tailors on 
a strike. 

When, by accident or otherwise, a Brazilian lizard’s tail is 
missing, another crops out immediately, requiring consider- 
able time, however, to develop into full proportions. It is to 
them as indispensable an appendage as a balancing pole in the 
hands of a rope dancer, in maintaining their centers of gravi- 
ty while racing through the top of a tree in pursuit of prey. 
Could a fox run without a tail? But a second one never 
grows, so he is crippled for life when that is gone. 

Some of the newts have anew eye generated, if gouged 
out, which will ultimately exactly correspond with the old 
one in color, function and visual perfection. 

All the mammalia, induding ourselves, have something of 
that remarkable regenerating property—particularly exhib- 
ited in the re-union of broken bones, which shows a gradua- 
ted relationship to the lower forms, even to reptile life. 
Such are the deductions of science, unwilling as some may 
be to embrace the doctrine of evolution. 


Pulmonary Consumption, 

An admirably Written volume was published not long 
since by Longmans & Co., London, on that destructive mala 
dy which almost defies medical treatment in its ameliora- 
tion. Dr. Henry MacCormac, of Belfast, Ireland, is the 
author. Were it republished here, it would lead to reforms 
in regard to preventing a disease which is often actually in- 
duced by violations of the laws of health. Consumption is 
mowing down the young and the promising before they are 
prepared for the responsibilities of life. There are two forms 
of consumption, namely : that which is hereditary, being trans- 
mitted from parents to their children, and that which is in- 
duced. The latter is the main topic discussed by Dr. Mac- 
Cormac, which, he is persuaded, has its origin in re-breath- 
ing expired air. Those of a delicate organization should 
sleep alone, and if possible in spacious rooms. That would 
insure a larger supply of pure, uncontaminated air. On re- 
tiring, never omit raising the window sash slightly, When 


~ 


the dommitory is small, if not carefully ventilated, oxygen, 
the essential element that supports life, is quickly exhaust- 
ed, and the individual takes back into the lungs carbonic 
acid gas, which destroys life. Thus the whole system be- 


comes deranged, the air cells ulcerate, and, with the destruc- 
tion of those, the whole bronchial region falls into disease. 

Fresh atmospheric air was intended to be inhaled. It is 
the source of vitality; therefore, be in no apprehension from 
exposure to its influences, When the air is charged with 
excessive humidity, avoid unnecessary exposure; but clear 
weather, a bright sun and airy sleeping rooms promote health 
and longevity. 

Borax. 

Besides having many uses in the arts, borax is an antisep- 
tic. M. Jacquez has been before the French Academy of 
Sciences with an elaborate paper. The sub-borate of am- 
monia, too, according to the results of that gentleman’s ex- 
periments, is of marked importance to the world of science. 

A solution of five parts of borax in one hundred of water 
is represented to prevent the putrefactive process in meats 
for considerable time. Flesh dipped in the mixture and then 
dried resists the usual processes of decomposition. 

For dissecting rooms, the taxidermist and those engaged 
in preparing cabinet specimens of animal tissues, the an- 
nouncement of M. Jacquez should command attention on the 
score of economy if on no other account, it being no way 
dangerous or liable to involve assistants in painful accidents, 
not unfrequent with arsenic, which is commonly employed in 
modern émbalming and in securing anatomical preparations 
against the depredations of vermin. * 


Vital Mechanism, 

It has been assumed by those competent to form an opin- 
ion that there are twenty-five thousand museles in a silkworm. 
There are eight thousand in the trunk of an elephant, and in 
most of the serpents perhaps more than a million. Through 
the instrumentality of those organs the flexibility of the boa 
constrictor depends. By an act of will—that is, instantly 
charging the muscles with an extra force—the great python 
of Africa crushes a living lion into a shapeless mass for swal- 
lowing. Every bone is ground into fragments, so that no 
opposing obstacles in the form of splinters or projecting 
points can injure the throat on the way to the snake’s immense- 
ly large elastic stomach. Neither art or science has yet dis- 
covered a method for generating such power by apparently 
such a simple device. 


Musical Sounds, 


The longest and largest pipe of the great Harlem organ, 
thirty-six feet in length, when sounded, actually jars the 
whoie edifice. If there are less than thirty-two vibrations in 
a second, it is a noise analogous to the flapping of the wings 
of a huge bird. The human ear recognizes no music in that. 
All vibrations above thirty-two are musical, till they reach 
thirty thousand in a second. 

Such is the perfection of our auditory sense that the mind 
is excited, charmed and exalted by acoustic undulations which 
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are transmitted to the brain through a small, soft cord, 
scarcely larger than a single silk thread. 

Reflecting on the laws of sound, the extreme delicacy of 
the mechanism by which it is received, transmitted and an- 
alyzed in a moment of time, who can doubt the existence of 
a Divinity whose works, independent of moral attributes, 
are self-evident propositions. 

Guinea Pigs. 

A writer of distinction says those little, plump, clean ani- 
mals should be used for food. A mistaken notion is enter- 
tained generally that they are a kind of rat, and therefore an 
unjust prejudice ought to be overcome, since they are ex- 
cellent eating. Guinea pigs are not pigs. They are harm- 
less, timid, vegetable feeders. Their flesh is nutritious and 
delicate. If once received into our markets, being easily 
raised, they would soon be prized for their many desirable 
dietetic properties. Being prolific, too, they might be raised 
in vast abundance, their food being an item of no expense, a 
few cabbage leaves, roots or waste parings being all they 
would require to grow into proportions to fill vacancies in a 
gourmand’s stomach. 


Eleetwric Cautery in Surgery, 

Surely the world is moving. One of the last and perhaps 
greatest improvements in surgery is a new method of cut- 
ting away formidable tumors in some of the cavities by elec- 
tricity. Where it is almost impossible to secure bleeding 
vessels on account of reaching them, for example in detach- 
ing a fungous growth far off in the nasal cavities, throat, 
etc., a wire is passed round the base, the battery set in mo- 
tion, and, presto, the tumor is separated without loss of blood, 
the vessels being seared as it were with a hotiron. Better 
still, under the lulling effects of chloroform or ether, the pa- 
tient experiences neither pain nor loss of strength from hem. 
orrhage. 

Fatal Flybites, 

Deaths very frequently occur from slight punctures made 
by fliesin warm climates. Occasionally such cases occur in 
temperate zones, but the cause of such a melancholy result 
from a slight wound ia the skin does not seem sufficient to 
produce excessive swelling, pain, discoloration and other ex- 
traordinary appearances which are quickly exhibited. It is, 
therefore, possible that the insect which makes the tiny wound 
has its proboscis charged with an active poison from some 
source where it had recently been foraging, which, intro- 
duced into a bleeding wound and rapidly carried by the ab- 
sorbents into the system, is followed by death. 

Observation on those forms of ophthalmia so common in 
Egypt, ending in blindness of one if not of both eyes, leads 
to the opinion that the dreadful malady is propagated by flies, 
carrying,on their feet and feeding tubes, purulent matter from 
diseased organs whence they are kept away with difficulty, to 
sound ones, where they are attracted by moisture on the 
margin of the lids. 

Rapidity of Muscular Contractions, 

A dragon fly balanced on its wings at the side of a car 
speeding its way over the rails, at the rate of forty miles an 
hour, appears to be almost motionless. But to keep up with 
the car, its wings must vibrate many thousand times a sec- 
ond. The eye cannot detect their up and down action, so 
exceedingly rapid are the contractions and relaxations cf the 
muscles acting upon them. All at once they dart off ata 
right angle so quickly that the retina cannot have an impres- 
sion remaining long enough to retrace their course. There- 
fore, those same muscles, too small to be seen but by powerful 
microscopic assistance, must be urged to still more rapid ac- 
tion. Such intense activity farexceeds the vibration of mu- 
sical chords, and therefore exceedingly perplexes entomolo- 
gists, because the nervous system of insects is so extremely 
minute. The question is: How much power is generated for 
keeping a dragon fly’s wings in uninterrupted motion for 
many hoursin succession without apparent fatigue? 


Transplantation of Trees and Shrubs, 

Vegetable life depends as much on vital functions for its 
preservation as animal life. But the way trees are treated 
ordinarily, in their removals from location to another, indi- 
cates a very limited knowledge of physiological laws. 

Plants repose at night like higher organizations, waking in 
in the sunlight of morning, invigorated and refreshed. 
Through the long, tedious months of winter, they sleep pro- 
foundly. While the leaves are green and vigorously per- 
forming a series of labors, preparations are made for a com- 
ing season of cold, ice, snow and other influences which 
reduce the vital force to the lowest point without destroying 
it. That is the best time in the life of a tree for transplant- 
ing it. That business is admirably managed in France. 
They don’t think of waiting for a mere stick to grow into a 
broad, spreading tree. No, they select splendidly developed 
trees, with waving branches, and place them where their 
grand appearance will be admired. 

In the squares of New York, the Park Commissioners are 
now pursuing the proper and only promising plan of suc- 
cess by bringing in from the country well grown trees, dug 
up out of the frozen ground, with all the roots covered with 
two or three feet of the earth in which they grew. Being set 
out in their new positions, the cardinal bearings being the 
same, in the spring they will rouse up like refreshed labor- 
ers, and bud and blossom as they did before, That isthe true 
system. It may be accomplished at any period if the roots 
are never injured or exposed but clothed, thickly and se- 
curely, with their own attaghed soil. Never cut off alimbor 
a twig till they have a secute foothold. Leaves are the breath- 
ing organs of trees. Most persons make a fatal mistake in 
trimming trees when transplanted. They die because they 
cannot breathe, oxygen being thrown off and carbon ab- 
sorbed from the atmosphere, 
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Phosphorus in Medicine. 


Besides being extensively used in making matches, aston. 
ishing audiences when legerdemain performers blow fire from 
their mouths, and a prominent source of surprise in chemi- 
cal laboratories, the physicians are prescribing it. One hun- 
dredth of a grain is secured in suet, supposed to be a firo- 
proof covering ; thus secured, the dangerous enemy is swal- 
lowed. According to the testimony of enfeebled notabilities, 
these fireballs, small as they are, made them feel as lively as 
political candidates for office. No patent medicine can be 
successfully introduced till endorsed by the clergy, say the 
proprietors. It remains to be seen whether medical practi- 
tioners of eminence, those who are conscientious laborers in 
the vineyard of humanity, will sanction the phosphoric prac- 
tice, even if fortified by certificates from lame, halt and blind, 
whose imaginations, as often as otherwise, ran away with 
their judgments. Happily they are not patented. 


Life and Matter, 


Nothing remains at rest. If a sirg'e particle in a living 
body were quiescent, a chain of disastrous consequences 
would quickly follow, terminating in death. Such is the fact 
respecting the necrosis of any part of an injured bone. When 
the circulation and deposition of new ossific materials is in- 
tergupted at any particular point or region, mortification, 
gangrene and a throwing off of the dead portion immediately 
commences, 

We are perpetually supplying the system with new life 
material. That is accomplished by food in the stomach. It 
is there put in a condition to be wafted all through the body. 
On its route a particle is dropped here and there, and at the 
same instant an old one is removed. As soon as the vitality 
of the new piece has been imparted, it becomes from that in- 
stant useless. Thus we are perpetually being renewed, 
and by eating and drinking the supply is equal to the 
demand. Thus may be explained a law cf the aninal econ- 
jomy, how it is that we have neither the same bones nor the 

same flesh to-day that we had yearsago Although identi- 
cally the same individuals, our bodies have been renewed 
repeatedly in the course of an ordinary lifetime. Whenever 
| that process of assimilatien is interrupted—in other words, 
when neither new matter is supplied nor the old can be re- 
moved, as when in health—death is inevitable. 

Therefore, it is self-evident that every particle of nu- 
triment is charged with a definite amount of vitality. An 
aggregation of these elements eventuates in a life-force. 
Variously arranged, they result in particular organic forms, 
and who can say that this may not have an important bearing 
on the gradation of intelligence from one type to another in 
the ascending scalo of animal forms from creeping things 
to man? 





Catching Wiid Ducka. 


In the published narrative of a traveller in Arabia, the 
author saw people catch wild ducks very successfully in the 
harbor of Jidda, an Oriental city, in the following manner: 

An Arab stripped himself and then cautiously waded into 
the water up to his neck. He then covered his head quietly 
with seaweed. When properly arranged, he walked off to 
where the birds were busily employed in swimming about, 
foraging on the surface. They were not in the least alarmed 
at the approaching mass, which was evidently regarded as 
floating weeds. Fairly in amongst them, he reached up and 
caught them by the legs till satisfied with the number for 
| yhe occasion, which were thus secured, and then wended his 
| way to the shore with extreme deliberation. Thus the in- 
genuity of man circumvented the watchful instingt of 
aquatic animals that are so vigilant for life and iiberty as to 
dive on hearing the click of the lock before an explosion of 
the charge takes place in the gun, 

Casting Metals in Vacuo. 


With the ordinary process of casting, the air enclosed in 
the interior of the molds, not being driven out at the mo- 
ment when the metal enters, forms between the casting and 
the mold a very thin envelope, which prevents the metal from 
taking the exact form of the mold, and which occasions air 
holes and other defects, These inconveniences are particu- 
larly felt in casting works of art, and to avoid them MM. 
Cumin and Martel, of France, have devised a process recent- 
ly patented by them. This process is based upon the em- 
ployment ofa vacuum. At the moment of casting the mold 
is placed in communication with an air pump in such a man- 
ner that the air is drawn from the mold throngh the pores of 
the material of which itis made, The interior surface of the 
mold is, therefore, covered with a substance sufficiently 
porous to allow the air to pass, yet of ample resistance to 
guarantee perfection in the form of the object cast. The 
material employed varies with the nature of the metal. 

1, For those very easily fused, such as type metal, the 
inventors employ fine plaster well dried. 

2. For harder metals, such as bronze, they use plaster 
mixed in almost equal proportions with plumbago, alumina, 
and other substances of a similar nature, this mixture hav- 
ing been previously thoroughly dried, to drive off all the 
water from the plaster. 

8. For more refractory metals, such as cast iron and steel, 
the sand mold is simply covered with plumbago, or other 
analogous materials. 
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Tue Battery, New Yorx.—In connection with this fa- 
vorite New York resort, it may be noted that a new pier is 
being constructed. The new pier will be 500 ft. long and 
80 ft. wide, and it will be supported on 19 arches. These 
are placed upon foundations of huge blocks of artificial 
stone, 
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NINE HORSE POWER COMPOUND BOAT ENGINE. 

The use of small boats propelled by steam, upon our many 
inland lakes and rivers, is now so extensive that any im- 
provements in the economy of working, or in the patterns 
for producing the machinery of such boats, will be interest- 
ing to many of our readers, We have therefore engraved, 
frem The Engineer, lustrations of a pair of English engines, 
designed for the purpose mentioned, which, have been found 
to operate with much satisfaction. These engines are built 
vn the compound plan, and the launch or boat, at Portsmouth, 
England, in which they are used, is one of the fastest and 
most economical little crafts that there is afloat. 
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NINE HORSE POWER COMPOUND 








The engines are of nine horse power, built by A, Verey. 
The cylinders are of 6 inches diameter and 8 inches stroke. The 
stroke of the slide valve is 3 inches; the lead, 4 inch, and 
the lap } inch; area of steam ports, 2°65 inches; area of ex- 
haust port, 8°5 inches; diameter of piston rod, 14 inches ; di- 
ameter of valve spindle, $ inch; diameter of crank shaft, 
28 inches ; length of connecting rod, 1 foot 6 inches diame- 
ter of guide rods, 1} inches. The engines indicate 24 horse 
power when working with 60 Ibs. steam cutoff at five eighths 
of the stroke and making 300 revolutions per minute. 

It will be seen, on referring to the engraving, that wrought 
iron has been used to an unusual extent in the construction 
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of these engines; by this means space is saved and unusual 
strength imparted. All the working parts are very easy of 
access, and the guides and general details are very well de- 
signed and preportioned. The engines run at a high speed 
with great steadiness and absence of noise. The screw shaft 
is fitted with a disconnecting clutch, by which the engines 
may be run alone to pump the boiler up, a matter of consid- 
erable convenience. We look on these engines as very fa- 
vorable specimens of the miniature marine engine which has 
of late become so popular. The boilers used by Mr. Verey 
are either of the Field type or are horizontal boilers with re- 
turn tubes. 
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DESIGN FOR BALL GROUND PAVILION. 

The structures which are hastily nailed together and loca- 
ted on the banks of our public skating ponds, especially 
those of Central Park, can hardly be deemed ornamental, 
however useful they may be. The same is true of the 
buildings placed for the accommodation of spectators and 
others on the borders of our racecourses and ball grounds ; all 
partake of a crudeness of design and, even if intended as 
permanent edifices, a rough temporary appearance, which a 
little architectural skill . 
and a modicum of ar- = 
tistic taste infused in 
their plans would fully 
obviate. 

We give herewith, 
taken from the London 
Builder, excellent ele- 
vation and plan views 
of a pavilion to be erect- 
ed on the large cricket 
field of Nottingham, 

England, which, to our 
mind, is excellently 
adapted to its purpose. 
It combines a hand- 
some and finished ap- 
pearance with the light- 
ness necessary to such 
structures, and is spa- 
cious and commodious 
without presenting the 
too common likeness of 
a poorly decorated cat- 
tle shed. The central 
feature in the design 
is the pavilion, two 
stories in hight, the 
ground floor being ar- 
ranged for the purposes 
of dining and refresh- 
ment generally, The 
upper epartment will 
form a balcony from 
which a good view of the 
whole field may be ob- 
tained. The covered 
ways on either side of 
the pavilion may be 
used when a match is 
being played, and serve 
as excellent shelterfrom 





convenient paragraph “probably from a defective flue.” 
The questions ought to arise: Who was in the boiler room? 
Why did it take in the engine room? Who was on duty? 
Boiler rooms and engine rooms can be made, in experienced 
hands, as safe as kitchen fire places, and we are inclined to 
the belief that a large proportion of the recent fires are due 
to the neglect of those whose duty it was to have prevented 
the possibility of their occurrence. 
a More vigorous care ought also to be used in merchants’ 
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CARRIAGE ORIVE 





cold wind and rain. The 





seats in the wings are 
raised one above anoth- 
er as. galleries, The 
front seats may be re- 
movable if required. In 
the rear are the kitchen 





Turkey Tobacco. 

The famous tobacco of Turkey is cultivated in the follow- 
ing manner: The tobacco seed is usually sown about the 
middle of March, in small beds, and in a few weeks appears 
thick, like our lettuce beds; then begins the occupation of 
the farmer’s wife or wives, as the case may be, and their 
numerous children, whose little fingers are engaged day by 
day in thinning the beds, care being taken to leave the mosi 
healthy looking plants. The husband is engaged either in 
carrying water from the 
nearest well by the aid 
of his mule, or in pre- 
paring the land for the 
reception of the plants. 
The beds are well wa- 
tered before sunrise 
and after sundown. 
When the young plants 
are about six inches in 
hight, they are removed 
from the small beds 
and planted in fields, 
like cabbages in this 
country, and are then 
left for nature to de- 
velope them to a hight 
of from three to four 
fevt ; three leaves, how- 
ever, are removed from 
each plant to assist its 
growth. The farmers 
calculate always fifty- 
five days from May 12 
for their crops to be 
ready for gathering. 

When the leaves 
show the necessary yel- 
low ‘aps, they are car. 
riea to the house, and 
there threaded into long 
bunches by a large flat 
needle, about a foot 
long, passed through 
the stalk of each. These 
are then exposed to 
the sun to dry, and 
some months’ exposure 
is necessary before they 
are sufficiently matured 
for baling. Rain sets 
in at a later period, and 
the tobacco, becoming 
moist and fit for hand- 
ling, is then removed 
from the threads and 
made into bundles or 
** hands” of about sixty 
leaves each, and tied 








and players’ dressing 
rooms. A fine view of 
the field will also be ob- 





tained from the open 
air galleries over the 
roofs of side wings, the 
floor of which will be 
on a level with the floor 
of the balcony. The 





These bundles are piled 
against the walls inside 
the dwelling rooms, and 
a carefully graduated 
pressure put upon 
them. The tobacco is 
next baled, the bales 


T \ around the stems. 
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details of the plan ex 
plain themselves. 

Such a building as 
this might be advanta- 
geously permanently lo- 
cated by the side of the 
lakes in our Central 
Park, orin any of the 
parks in- other cities. 
The necessary accom- 
modations of a boat 
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house might be added, 
and landing places ar- 
ranged along the pla- 
teau on which it stands. 
Some of our profes- 
sional base ball nines, 
owning their own play 
grounds, would find it 
to their benefit to erect 
some such a structure 
for the convenience of 
visitors; or county 
towns in which fair 
grounds are situated could employ a similar building for ex- 
hibitions, seats for spectators.of races, and scores of other 
uses productive of profit. 
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How to Insure Conflagrations. 

Run your furnaces to their fullest extent; leave everything 
to servants and porters, says the Boston Commercial Bulle- 
tin. The latter, in charge of boilers, engines and furnaces, 
have only to “fix the draft” and go to sleep. Of course, 
there is no need of any watchman; a boiler or engine, or in 
fact any apparatus, ought to run itself after being ‘‘ fixed for 
the night.” 

It makes it all right to have the newspapers say, after a 
block of buildings have been burned down, that the “‘ ‘ire 
took in the boiler room,” or the engine room, or use that 

















DESIGN FOR BALL GROUND PAVILION. 


stores and private dwellings. Employees and servants seem 
to have an idea that a furnace, stove, or fireplace, that they 
have tended all day, will take care of itself while they sleep, 
and the latter, to ensure themselves against the discomfort 
of rebuilding fires in the morning, pile on fuel and arrange 
drafts at night to ensure combustion, and retire with the ut- 
most confidence for the next six or eight hours. That there 
are not more fires is due more to the strength of heating ap- 
paratus than ihe care of those who run it. 
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A VALUED subscriber, in sending in the renewal of his own 
subscription with twenty new subscribers, says: ‘‘ While I 
survive, there are only two circumstances that will prevent 
me from taking the SCIENTIFIC AMERICAN, namely, poverty 
and blindness.” 


Lobby. 
W 1 -20le to Cellar, 
«J. Clossts, 





averaging in weight 
about 110 English 
pounds. The covering 
of the bales is a sort of 
netting made, by the 
peasants, from goats’ 
hair; it is elastic, and 
of great strength, The 
Turk and his family, 
it will be seen, have 
now been occupied 
upon their tobacco crop 
for nearly a whole year. 
The leaf is just be- 
coming a bright light 
yellow when it falls in- 
to the hands of the 
merchant, and it is 
during this period that 
the process of fermen- 
tation or heating gen- 
erally occurs, before 
which the tobacco can- 
not be shipped. The 
bales having been 
plated in the merchant’s store, are left end up uniil a fer- 
mentation or baking has taken place, the ends being re- 
versed every three or four days. In the course of a few 
weeks a bale is reduced to about two thirds of the original 
size. It is then placed upon its sides to cool. When it is 
discovered to be cold, it is broken open by the native tobaceo 
pickers, and every leaf sorted and classified, The patience 
with which this operation is carried out is truly astonish- 
ing. 





<. Waiters. 
. Counter. 
N. Open Yard. 





oe 

Dr Lovvet has been awarded a prize of four hundred 
dollars by the French Academy of Sciences for designing an 
apparatus for keeping grain in a vacuum, or rather within a 
vessel in which the alr js so rarefied as to kill any granivor- 
ous insect. 
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SCIENTIFIC AND PRACTICAL INFORMATION. 
UTILIZING SUINT FOR THE MANUFACTURE OF PRUSSIATE OF 


POTASH. 


The suint, which forms almost the third part in weight of 
the raw wool, has been found to be an excellent material for 
the manufacture of yellow prussiate of potash, which is used 
for making Prussian bluc and other articles of commerce, 
inasmuch as, after heating, it consists of an intimate mix- 
ture of carbonate of potash and nitrogenous carbon. Form- 
eriy this suint was exclusively used for the production of 
potash. Havrez found, however, that it is three times as 
valuable when directly used for the manufacture of prussi- 
ate of potash. While 100 kilogrammes of dry suint, con- 
taining 40 kilogrammes pure potash, cost only $3, 100 kilo- 
grammes of the potash of commerce cost from $14 to $16. 
Thus it will be seen that, by employing the suint, 100 kilo- 
grammes of potash may be obtained for $7.50. 


ALCOHOL FROM MOSS. 


In the northern governments of Russia, large quantities 
of alcohol are at present produced from the mosses and lich- 
ens growing there in enormous quantities. This new indus- 
try originated in Sweden, and was subsequently introduced 
in Finland. Several large distilleries exhibited such alco- 
hol at the recent industrial expo-ition in Moscow, where Ger- 
man, French, and English manufacturers praised its quality 
highly. The net profit is said to amount to 100 percent. 


¥ROCESS YOR PURIFYING THE CONDENSATION OF ENGINES 
FROM FATTY MATTER. 


The steam vondensing from engines always contains fat, 
resulting from the material used forlubricating. Cail & Co., 
in Paris, collect the water of condensation in a comnfon res- 
ervo:r, and pump it into a receptacle provided with a power- 
ful stirring apparatus, consisting of shovels, Archimedean 
serew, etc. This receptacle is three fourths full, the re- 
maining space being filled with petroleum ; the apparatus is 
set in motion for five minutes, the water being allowed to 
settle for fifty-five minutes. Five minutes’ time is sufficient 
to separate all the fat which is then contained in the oil, and 
the purified water can directly be used again. A hundred 
pounds of petroleum will absorb fifty pounds of fat; it has 
then a specific gravity of 0°840, but should be renewed when 
presenting a density of 0°810. It is regained by distillation. 


AUSTRALIAN MINERAL CAOUTCHOUC, 


This material (described on page 197 of our volume 
XXVL) which is now being imported into-Germany, oc- 
curs in Coorong in moderately thick layers on the sand. 
Analyses seem to indicate that it stands in a generic relation 
to petroleum, but why it has been deposited in that peculiar 
form must be left to future investigations. 


TO PROTECT CLOTH AGAINST MOTHS. 


Reimann, in his Piirberzeitung, recommends for this pur- 
pose steeping the -loth for twelve hours in a solution pre- 
pared in the following manner:. Ten pounds cf alum and 
twenty pounds sugar of iead are dissolved in warm water, 
the mixture being left undisturbed until the precipitate of 
lead sulphate is deposited. The clear liquor, now consist- 
ing of acetate of aluniina, is then drawn off and mixed with 
180 gallons of water, in which a little isinglass has been dis- 
solved. When well steeped, the goods are dried and finished 
by pressure or otherwise. 


TARTRATE OF MANGANESE. 


The actionof permanganate of potash upon organic mat- 
ter in general is to destroy it. Not only is glycerin decom- 
posed with violence when allowed to drop into a hot, con- 
centrated solution of permanganate of potash, but alcohol, 
aniline oil, and other organic substances, including the or- 
ganic acids, are decomposed, partially or entirely, by it. 
Notwithstanding ‘his violent action of the permanganate 
upon organic acids, Anton Fleischer has succeeded in prepar- 
ing both a tartrate and oxalate of manganese. The neutral 
tartrate of manganese obtained was found upon analysis to 
have the composition represented by the formula C,H,Mn0O,. 
It is slightly solublein water, 1,000 parts of water dissolving 
only 2°17 parts of the salt. On adding alcohol, it crystalizes 
out. When moist, it is rose red; when dried over sulphur- 
ic acid, it has a lighter color; at the temperature of boiling 
water or above it, it is almost colorless. It dissolves readily 
in mineral acids. What practics! use can be made of it re- 
mains to be investigated. 


ELECTRO-POSITIVE STATE OF AN LYSULATED CANDLE FLAME, 


When an insulated flame is placed between the balls of 
a discharger connected with the positive and negative con- 
ductors of an electrical machine, the flame is attracted to- 
wards the negative pole so strongly as to ignite a piece of 
phosphorus atiached to that pole. If a piece of burning 
phosphorus be placed between them, the phosphorus on the 
positive ball soon burns, and the long column of phosphoric 
acid vapor is also attracted to it and forms with it the phos- 
phate of the metal. 


COOLING WATER BELOW THE FREEZING POINT. 


A glass tube closed at one end end blown to a bulb near 
the upperend, and the upper limb bent and drawn to a 
point, is filled to the middle of the bulb with distilled water 
that has been boiled. The water is heated to drive the air 
outof the tube, and the tube is sealed by the blowpipe. An- 
other tude of the same form, but not bent and drawn to a 
point, is filled with water that has not been boiled and hence 
contains sir. The two are now placed ina freezing mixture, 
and after the water in the open tube has frozen, the other 
will be found to %e still liquid. On taking it out of the 
freezing mixture and shaking, it will instantly congeal. 


HAY MITES. 


Some time ago, there died a large number of horses in 
Nordheim, Germ:»y, from inflammation of the intestines, 
the true cause not at first being known. At last it was as- 
signed to ths hay, in which, upon close examination, an im- 
mense number of microscopic animalculw were found. They 
belonged to the genus acarus fenarius, to which genus the 
mites living on dry fruit and in cheese also belong. In 
times of horse diseases it might, therefore, be proper to mi- 
croscopically examine hay and straw, since even the best 
fodder, if stored in a damp place, is very lixely to be infest- 
ed by those and other parasites. 


TESTING WATER FOR HYGIENIC PURPOSES. 


One third of a fluid dram of the water to be tested is 
evaporated on the object glass of a microscope, on which a 
small reservoir has been formed by cementing a glass ring 
upon it, The temperature should be about 120 Fah., not 
higher. The residue from pure water, when examined un- 
der the microscope, reveals only colorless, dendritic or sharp- 
ly defined crystals of carbonate of lime. But if the water 
holds organic substances in solution, the residue exhibits 
more or less imperfectly formed crystals of a yellowish or 
reddish color; and, if the impurities are considerable, it 
shows twin crystals and triangles with obtuse angles and 
other distorted forms. Experiments prove that less thana 
one thousandth part of urineor decomposing organic matter 
is sufficient to change the appearance of the residue consid- 
erably. 

DURABLE CRUCIBLES FOR MELTING STEEL. 


Such crucibles are prepared from a mixture of 10 parts 
ground and washed chamotte, 10 graphite, 15 asbestos, 3 
quartz (not too finely powdered) and 22 fireproof clay. The 
asbestos, as a fiberous body, prevents the falling asunder of 
the crucible when cracking, and thus any loss can be pre- 
vented. 


ORIGIN OF ELECTRICITY. 


Dr. Louis Elsberg, of New York city, has communicated a 
new theory of the origin of electricity. According to this 
scientist, the number of vibrations executed by the mole- 
cules of an electrified body are between those of sound and 
heat, namely, they exceed 38,000 a second (at which point 
the consciousness of sound ceases altogether) and are’ below 
200 billions in a second. 


EFFECT OF DIFFERENT COLORED LIGHT UPON THE AMOUNT 
OF CARBONIC ACID GAS IN RESPIRATION. 

Two Italian investigators, “Selmi and Piacentini, have in- 
stituted an interesting series of experiments to determine 
whether different colors affected the respiration of animals 
as they are known to affect plants. Theanimal to be experi- 
mented upon was placed in an air tight box into which no 
light could penetrate except such as passed through glass of 
a given color, Air freed of carbonic acid was constantly ad- 
mitted into the box, and escaped by a second opening, where 
it was passed through a vessel which contained some ab- 
sorbent of carbonic acid, so that its amount could be accu- 
rately determined. Representing the quantity of carbonic 
acid respired by a dog, in agiventime under white glass, by 
100, the amount given off under black glass was 82°07, un- 
der violet, 87°73, under red 92, under blue 103°77, under 
green 106°03, and under yellow 126°83. The difference was 
still greater when the experiment was tried on a pigeon and 
onahen. The authors came to the conclusion that green 
and yellow rays, which are the most important to the vege- 
table kingdom in taking up carbonic acid, are also most fa- 
vorable to the respiration of animals, that is, enable them to 
give off the most carbonic acid. Previous investigators have 
reported in favor of blue glass, so that the question is not 
yet fully settled. 


ANTIMONY AN EXPLOSIVE METAL, 


If a piece of copper foil be attached to the negative pole 
of a galvanic battery, and a piece of platinum foil to the 
positive pole, and the two immersed in a hydrochloric acid 
solution of antimony, the antimony will be precipitated asa 
metallic mirror on the surface of the copper. After remov- 
ing it from the liquid and carefully washing with distilled 
water, the brittle antimony can be removed by bending the 
copper back and forth. Antimony thus obtained will ex- 
plode upon being rubbed in a mortar or struck with a ham- 
mer, light and heat as well as detonation being produced by 
the explosion. . The reason of this extraordinary action of 
only one metal isdue to the rapidity with which it returns 
from the amorphous form to the crystaline, : 
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BENT WOODWORK IN CARRIAGE MAKING. 


BY HENRY F. PORTER. 





It is only recently that much attention has been paid to 
the bending of different wooden parts of a carriage. Not 
only in this country, but also in Europe, it has long been 
customary to saw out crooked pieces, and when lately we re- 
sorted in preference to bending, it was not only for the pur- 
pose of saving material but particularly for the reduction of 
weight and the greater durability of the pieces. The latter 
is a very important point. The saving of weight is twofold. 
In the first place, a piece which is to be bent can originally be 
sawn out in a reduced size, for the reason that the grain 
will all run parallel with the sweep when the wood is bent, 
and thus such a piece does not require to be stronger at any 
particular point as a piece sawn cross-grain always must 
be. The second point in which weight is saved is that a 
bent piece requires for plating only one half the size of iron 
of that which must be put on a cross-cut piece. We will 








illustrate this with the example of a rockaway perch, or, in 





other words, a perch for the heavier class of work. If such 
a perch is sawn out cross-grain, it will require to be plated 
on all four sides, thereby considerably increasing the weight 
without adding to the durability. We have scen many 
cases where the incessant vibrations and jerks, to which the 
perch is exposed under all conditions, have caused the wood 
to be chawed off by the ironing, occasioned by the exposure 
of the cross grains. If, on the other band, the perch is bent a 
single iron plate on the bottom is all that is required, and there 
is no possibility of the wood getting damaged by it, as all the 
grains run parallel and present a smooth surface not easily 
attacked. The point of durability has long been recognized 
by leading eastern builders, and, on such work as the Con- 
cord coach, of which the proverb says ‘‘it wears but never 
tears,” we find the back pillars, bottom pieces, and most of 
the crooked parts all bent. Scarcely any kind of vehicle has 
been exposed to such hardships as tne old overland stage, 
and it was early found that cross-cut parts could never with- 
stand such trials as upsetting, rolling down ravines, etc., in- 
cidents so common on the old perilous overland route. When 
bent, such pieces, as a rule, never broke. This example 
goes far to show that it is preferable to bend perches, when- 
ever practicable, instead of following the old method of 
cross sawing. Still, there is another and very material point 
to be obtained in making perches. It will frequently be 
noticed, on perch carriages, that it seems to have been the 
aim of the maker to conform the sweep of the perch as near 
as possible to the lines of the body; and this produces, in 
many instances, a very crooked perch, a circumstance which 
is rather unfavorable to durability. 

In speaking of perches, it may not be out of place, although 
not coming under the heading of this article, to say a few 
words with reference to straight double perches for wagons. 
It has been customary to plate these underneath, by bolting 
a perch 4# inch square with a 8, bolt, which in reality leaves 


| not sufficient strength in the wood to resist an extraordinary 


strain, such as may be caused by accidents, or even by ordi- 
nary wear and tear. It has been tried for this reason, and 
found to be perfectly practicable that these perches for 
wagons are not ironed through their whole length, but only 
sectionally at both ends, namely, nine inches on either side. 
In this way the inevitable vibrations can take place unob- 
structed in the middle of the perch, and the resistive power 
of the wood is not endangered or lessened by any holes. 
Plating in general is of no account after the wood has given 
way. Besides perches, there are other important picces of 
bent work connected with carriage parts, namely, bottom- 
beds, futchels, back bars, and shafts. As for the bottom- 
bed, its arch is, in the first instance, conditioned by the hang- 
ing of the body, and next by the hight of the front wheels. 
If the body is to be hung low, the bed will have little or no 
arch; and if the wheels are low, it will require more arch on 
the bed in order not to get too high a carriage part. The ex- 
treme hight of carriage parts should never be more than 
twelve inches for the heaviest work, which of course is ccn- 
siderably reduced for lighter classes of work. The arch of 
the bed is also limited by the consideration of obtaining the 
proper position for the pole, and we cannot give here fixed 
measures, because they vary in almost every instance. 
What we wish to convey is that a bent bed, even when 
arched as much as four inches or more, is still safe, and 
that a bed sawn across grain, whose arch a contemporary 
thinks should be limited to 2} inches, is more unsafe than a 
bent one with double this amount of arch. 

Back bars, when they have to be arched, should always be 
bent. The curve required can be sawn out. In the case of 
bars, the grain of the wood is not exposed to friction, and 
therefore there is no danger of checking. Back bars have, 
under certain circumstances, to stand a considerable strain. 
When the vehicle is moving on a sloping road, the whole 
we'ght is thrown on one side, and the bar is thereby given a 
tendency to twist. The motion of the springs also is often 
not the same on each side, for instance, when one whecl 
meets with a resistance while the opposite runs on smooth 
ground. Jerks thus caused are transmitted to the bar, with 
a somewhat reduced force, it is true, but still with such in- 
tensity as to call for the best material. On C spring car- 
riages, the back bar will have to be plated with band iron, 
or made wholly of iron, as is now frequently done. 

Shafts and poles for wagons have been bent fora number 
of years, for the same reasons which we gave for the other 
parts. Our intention has been to call attention to the decided 
advantages obtained by having all pieces bent over the old 
plan of sawing them out. The progress made in beading 
during the last few years is worthy of notice, and proves 
the patronage and encouragement given it by the trade. It 
is only a few years since one of the first leading firms in 
this country experienced great trouble in bending double 
sweep ash and hickory top beds to a sweep of five inches. 
Nowadays they find no difficulty in bending perfectly, and 
without split. seven to eight inches. A further illustration 
is the advance made in the bending of rims, A rim bent at 
present is less in size and just as durable as a heavier rim 
was some years ago, both for the same size of work. It is 
made for top wagons at present J inch deep, with § inch 
tire. This progress was ina greatmeasure brought on by ma- 
chinery, and it is but just to say that, for all similar wants 
of our trade, requiring the ingenuity of others, we ara 
promptly met by inventions of the most excellent tools and 
materials, ‘This fact in itself should be an encouragement 
to us to keep on the road to improvement and perfection.— 
The Hub. 





Few things are impracticable in themselves, and it is for 





want of application, rather than of means, that men fail of 
success, 3 
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An American Doctor in London, 

Dr. E. P. Miller is writing from Europe, to The Laws of 
Life and Journal of Health, edited by Harriet N. Austin, 
M. D., and published at Dansville, N. Y., some very inter- 
esting letters. From a lengthy letter from Dr. Miller in the 
January number, we condense the following extracts: 
There are some things in this world so vast that it is liter- 
ally impossible for finite minds to comprehend them. It is 
true we are not quite so lost in thought in their contempla- 
tion as when we attempt to search the boundaries of space 
or number the fixed stars, yet we are amazed to find how 
much there is to learn, and after all we have done, how little 
we know. 
London is a world of itself, and it would require more 
than a lifetime to know it. There are more than 3,000,000 
human beings, crowded into an area of about 122 square 
miles, There are about 6,000 public houses, wine cellars, 
and beer saloons, where alcoholic liquors are sold, and these 
places dispense 48,200,000 gallons of ale, 7,800,000 gallons 
of wine, and 2,000,000 gallons of other strong drinks every 
year. Asa result they have 129,000 paupers, and it requires 
5,000 lawyers, 2,000 ministers, 3,000 doctors, and 500 under- 
takers to take care of the criminals, sinners and sick people. 
Nearly every street you traverse, and public or private 
building you examine, has a history of its own—many of 
which date back hundreds of years. 


THE LONDON UNDERGROUND RAILWAY. 


Dr. Ellis kindly invited me to visit the Crystal Palace with 
him on the day following my arrival, and I gladly embraced 
the opportunity of accompanying one_so faiiliar with tho 
grounds. The Crystal Palace is about six miles from my hotel, 
and the most convenient mode of reaching it was by the 
Underground Railway. I had wanted an opportunity to ex- 
amine this subterranean enterprise, and was both surprised 
and delighted with its workings. It has become one of the 
indispensable necessities of London, They could no more 
get along without their underground railway than could 
New York without horse cars. Trains pass on these roads 
every ten or fifteen minutes, and a train often carries four or 
five hundred passengers. The stations are frequent and con- 
venient, and the cars are so constructed that a stoppage of 
not more than one or two minutes is required to load and 
unload an entire train. The cars are well lighted and fre- 
quent openings of the roadway to the surface secure tolera- 
bly good ventilation. The engines in use condense their own 
steam and consume their smoke, so that these nuisances are 
almost entirely avoided. 

THE CRYSTAL PALACE. 

The train I took stopped at the Crystal Palace grounds; 
and, as I stepped out from the depot, at a short distance in 
front and above me stood that magnificent temple of glass 
and iron glistening in the sunlight, while all about, for acres, 
was one grand parterre of flowers and fountains. I can never 
forget the sudden change in my feelings as I passed from 
that subterranean passage of darkness to the magnificent 
scene which was the very perfection of light. I was literal- 
ly chained to the spot. It was like a fairy vision, so beauti- 
ful; I thought of the Bible description of ‘‘the Holy City 
coming down from God out of Heaven prepared as a bride 
adorned for her husband,” and of the time when “all tears 
shall be wiped away and there shall be no more death, neither 
sorrow, nor crying, neither shall there be any more pain, for 
the former things shall be passed away.” It seemed to me 
that all the beautiful things that were ever thought of in 
Paradise were concentrated here. I do not think it possible 
to find another place where can be seen more of the beauties 
of nature and of art in three or four hours’ time than at the 
Crystal Palace. 

The interior fulfilled the promise of the surroundings. 
Outside there are acres of flowers, tropical plants, trees, 
shrubs, and vines, native products of different countries and 
climes, growing in all their freshness and beauty. Acres of 
fountains, in glass and out of glass, picture galleries of 
ancient and modern masters, statuary, architectural products 
and manufactured articles, pictures and wax representations 
of all the different nations and tribes of people, and of the 
different beasts, birds, fishes, and insects. I am quite sure 
Noah’s ark was not half as large, nor did it contain half as 
many curiosities, or cost half as much to build it. 

A concert is given in the Crystal Palace every afternoon, 
The view of the fountains in full play, when seen from the 
balcony of the Palace, beggars description. There arc hun- 
dreds of them of every conceivable variety and form. the 
water being supplied from towers 260 feet in hight, which 
are erected on the grounds, 

The Crystal Palace cost about $6,000,000, and not far from 
$3,000,000 are annually expended in supplying it with new 
curiosities and defraying the running expenses. May it 
always standan emblem of the ingenuity, industry, enter- 
prise, intelligence, and refinemen’ of the English people! 

I must confess my opinion of the English people was es- 
sentially changed by an acquaintance with them. They are 
a great people. They are proud of their race, and justly so. 
They are honest, industrious, and educated. They are above 
the average of the human race in health, physical strength, 
and endurance. They are fond of out-door life, of sports,-of 
physical exercise, and social enjoyments. 

REMEDIES FOR SORE THROAT AND NASAL CATARRH. 

‘Dr. Ellis gave me a simple recipe for throat and lung af- 
fections with which I propose to close this article. Upon my 
remarking on my tendency to such affection, he said ‘‘ Now, 
Doctor, you may go home and thank God for having seen 
me, for I will give you a simple remedy that will be the 
means of prolonging your life many years. Get a silk rib- 
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Scientific American. 
until worn out and then replace it, and continue to do go.” I 
confess I was a little surprised to find a man of Dr. Ellis’s in- 
telligence relying with so much confidence on such a remedy, 
and I asked an explanation of its virtues, but this he was 
not prepared to give. If any reader tries this or the follow- 
ing remedy, I should be pleased to know the result. 

A remedy for nasal catarrh which I think of some value, I 
will also give. Many cases of catarrh are caused by inability 
of the liver to perform its function properly. In such cases 
there is often a too alkaline condition of the blood. When 
this is the case, the liver does not take out as much of the 
carbon and other substances as it should, and the mucous 
membrane of the nose becomes a dumping ground for the 
foul matter, If persons thus afflicted will squeeze the juice 
of a good sized lemon into half a tumbler of water and drink 
it without sugar just before dinner, they will, if they live 
hygienically, be surprised to seen how soon the catarrhal 
difficulty will diminish. When it fails to do so, it may be 
considered as due to other causes, 
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for Testing Quality of Lubricat- 
ing Olls. 

This machine, recently patented by R. H. Thurston, Ho 
boken, N. J., affords a means of making a combined dyna- 
mometrical and thermometrical test of the lubricating value 
of any lubricant, and also of determining, at the same time, 
its power of sustaining heavy pressures and its durability 
under any required pressure. 

A journal, on a shaft running in a securely mounted 
frame, is grasped by a clamp and the boxes are set up to any 
desired intensity of pressure by a powerful screw compress- 
ing a spring; the pressure is known from the reading of a 
suitably arranged scale. 

The pressure being adjusted as desired, the clamp swings 
about the journal and, by compressing a spring or by rais- 
ing a weight, determines the exact amount of force required 
to overcome friction, by the reading of another scale. 

A thermometer, set in the journal brass, indicates the com- 
mencement and progress of any heatingofthe journal. The 
time required to become heated and to burn off, under a 
given pressure, will indicate the durability of the oil where 
it may be exposed to such a pressure. 

Several forms of machine are described for special classes 
of lubricants, as for heavy oils for locomotives, at the one 
extreme, and for the light oils used on sewing machines and 
other light machinery, at the other extreme. 


New Apparatus 
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The Spread of Fires in Cities. 

A correspondent, R. B. V.; of Md., says: 

‘‘ It strikes me that the greatest cause,of the spread of 
fires is the falling of the walls,of the houses as they are 
burned out, a dread of which, in very many instances, keeps 
the firemen back from the work. If that dread was removed 
they would rush forward and subdue the enemy; but as 
houses are now erected, many of the valiant men are crushed 
to death by falling walls; and not this only. Who has not 
seen rows of houses all on fire in a few minutes from end to 
end, just becuuse they were so built that the partition walls, 
one after the other, had fallen, thereby permitting the fire 
to go from house to house with such rapidity that all efforts 
to save them were in vain? To prevent this, permit me to 
suggest: That the walls be of brick (it is the most fireproof 
material) and of reasonable thickness, with as few windows 
as will afford the necessary light and air, with tight iron 
shutters to each. In all the walls on which girders or joists 
are to be placed, put good substantial upright fastening that 
will not burn, for the ends of every girder and joist to fit 
on; so that each of them, while laying horizontally, will be 
a reliable stay to keep the walls in their proper upright po- 
sition, and will be so constructed that, as soon as each girder 
and joist is either burned or broken in two, they will fall out of 
the wall without injury to it; for, after all that has been said 
on the subject, the walls are thrown down by the great lev- 
erage given to each girder and joist by the present plan of 
putting them in the walls. When the falling of the walls is 
obviated, the standing ones will screen the surrounding prop- 
erty, and the damages of fire will be much less, and can be 
repaired with less than half the expense of labor, time and 
money.” 
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Vaccine Virus. 

M. Chauveau has succeeded in separating, in a pustule of 
vaccine, a serous matter and molecular granulations, in order 
to inoculate with each, separately and comparatively. He 
has found that the vaccinal serum is not virulent, and that 
the activity of the virus resides in the solid granulations. 
On the addition of water, the granulations deposit them- 
selves, and so long as the mixture is in repose, the water is 
unaffected. If, however, the liquid be agitated, the granu- 
lations expand and communicate the virulent property to the 
whole. It has been determined that vaccine thus weakened 
with fifty times its weight of water is as certain in its action 
as ifin concentrated form. M. Chauveau therefore con- 
cludes that in the pus of the variola and of the morbid affee- 
tion, as well as in the vaccinal liquid, the specific activity 
which constitutes virulence resides exclusiveJy in the ele- 
mentary corpuscles held in suspension by the humors. 





An African Steam Gage, 
H. A. M., an esteemed Southern correspondent, sends us 
the following anecdote: Not many miles, from Panola 
county, Miss., a certain wealthy planter has a cotton gin run 
by steam. Upon one occasion, he invited a mechanical friend 
up into the gin house to see it work. After showing the 
premises, he called out to his old Ethiopian fireman: ‘‘ Sam, 
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ward and forward over the surface of the boiler, and, with a 
face important with grave judgment, replied, ‘“‘No, Mans 
Abe, I don’t tink she quite hot enough yet.” ‘‘ Good Lord,” 
exclaimed the mechanical friend, “‘is that your steam gage ?” 
and he left the gin house. Fact, gentlemen. 
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Forests and Drought, 

T. 8., of Pa., writes to say that it lies with us to decide 
whether our continent shall retain its present luxuriance 
and salubrity to remote ages or not. He regrets the rapid 
diminution of our forests, and the decrease of moisture in 
the interior parts of the country; and concerning the latter 
point he states that, in some parts of the country, where 
five feet of snow usually fell in a year, there is not now five 
inches. 

‘Sardinia and Sicily, ence the granaries of Italy, have 
suffered the penalty of their thoughtlessness in exterminat. 
ing their forests. Two thousand years ago, those lands were 
celebrated for their wonderful productiveness, and were 
said to be the most beautiful in the world. In 1800, Hum- 
boldt visited Venezuela, South America, and was informed 
by the natives living in the valley of Araguay that they had 
noticed, with great astonishment, that a lake which lay in 
the middle of the valley had decreased in volume every 
year; the cause of this is clearly traced tothe felling of a 
great number of trees which grew on the surrounding moun- 
tains, In Hungary the periodical droughts are universally 
attributed to the annihilation of the forests. In Cairo, 
Lower Egypt, a great many years ago, rain fell but seldom, 
only once in three or four years; but since the time of Mo- 
hammed Ali, twenty to thirty millions, of trees have been 
planted, and the result is now that the people have from 
thirty to forty rainy days every year. Surely these few of 
the many examples are warnings sufficient to put us on our 
guard,” 








Facts fer the Ladies.—Mrs. D. Magra, Saratoga Springs, N.Y., has used 
her Wheeler & Wilson Lock-Stitch Machine about two thirds of cach year 
since 1860, and earned annually about $500, with no expense for repairs. See 


Inventions Patented in England by Americans, 
{Compiled from the Commissioners of Patents’ Journa).} 
From December 5 to December 11, 1872, inclusive. 
CLARIFYING OILs, ETC.—F. Kersting, Grand Rapids, Mich. 
CurTine PLizns.—N. Thompson, Brooklyn, N. Y. 
Gas on Liquip Merer.—D. B. Spooner, Syracuse, N. Y. 
Horse Sor Naris.—A. Alden, Cambridge, Mass. 
LysuLaTine Compounp.—Z. G. Simmons, Kenosha, Wis. 
Lamp.—J. H. Irwin, Philadelphia, Pa. 
MippLines Puririzn.—W. W. Huntly, A. P. Holcomb, A. Heine, Silver 
Creek, N. Y. 
OnpNance, etc.—W. E. Woodbridge, New York city. 
RatLroap CoupLine.—H. C. Kibbe, San Francisco, Cal. 





: PATENT OFFICE DECISIONS, 
REED ORGANS.—GOODMAN 0%. SORIBWER.—INTERFRRENCE.—APPEAL FROM 
THE BOARD OF EXAMINERS-IN-CHIEF. 


In an interference between an paptiontion anda patent, where it appeared 
that the patent had been granted during the pendency of the application 
without an interference: Held, that the parties should be treated as if both 
were applicants. Goodman's patent sustained. 





COM2INED CLEVIS PIN AND WRENCH,—LLOYD 08, ENGEMAN.—INTERFPEREN CH. 
Held, that a case may be referred to the Commissioner in person when, in 
the judgment of the Examiner of Interferences, the interference has boen 
improperly declared and the case has passed beyond the jurisdiction of the 
Primary Examiner. 


The mere exchange of a feature of a device fora different but not novel 
ome of the same kind, to be used in the same way, docs not Indicate inven- 
tion. 


REFRESUMENT CARS.—AMOS M. SMITH.-APPEAL FROM THE BOARD OF EXAM 
INEERS-IN-CHIEF. 


An arrangement of rooms in a dwelling, railway car, or other structure is 
not a proper subject for patent; such arrangement docs not constitute pat- 
entable novelty. 
THACHER, Achng Commiestoner ; 
The following ts the claim; 
Iclaim the combination and arrangement of the side passage, B, the 
saloon, H, store room, G, counter, D, passage, E, and open space, C, sub- 
stantially as and for the purpose specified and shown. 
The grant of patents for improvements of this class can operate only as 
an unwarrantable 1nd vexatious restriction upon architects and builders in 
the practice of their respeetive vocations, It is not believed that the spirit 
of our patent system encourages the imposition of such restrictions. While 
great liberality should be shown tn the grant of patents for improvements 
wh ch manifestly tend to promote omcete, art, or manufactures, it is also 
important that a wise discretion should be exercised to prevent the placing 
of unnecessary restrictions upon artisans in a jegitimate use of their ime- 
chanical skill and 1 nuity. Due regard must be had for the rights of all 
arties in the consideration of questions ey | the right to a patent, and 
hat policy should be adopted which seems most favorable to the promotion 
of the public good. In my opinion sound policy demands the refusal of all 
patents for subject matter such as ‘se contained in the present application 
‘his seems also to be the opinion of Commissioner Leggett, as intimated 
in his decision of August 2%, i872, refusing a patent to John Gates for an 
alleged improvement in steamboats, and the decision of this case is uncder- 
stood to accord with the spirit of the opinion thereia announced. 
The decision of the Examiners-in-Chief is affirmed. 





PRACTICE IN INTERFERENCES. 


Rule 59, relating to interferences, is hereby amended by inserting at the 
end of the first paragraph the words here italicized, so that as ainended the 
paragraph will read as follows : 
~ An interference will not be declared until] the subject matter involved 
is decided to be patentabie; and when once declared It will not be dissolved 
without judgment of priority, unless it be found that neither porty is enti. 
tled to a patent or that no interference io fact exists, when & will be du 
solved, and an appeal may be taken to the Comm sioner in person. 
M. D. Lzeertr, Commissioner of Patents, 
December 9, 1872. 


DECISIONS OF THE COURTS. 
United States Circuit Court, Eastern District of Penn« 
sylvania. 


HARVESTERS.—WM. H. SEYMOUR aND DAYTON ©. MORGAN 0%. JAMES 5, MARSH 
AND OTHERS. 

Cc wan, Circu’t Judge: 

— ist of July i801 letters patent were granted to Aaron Palmer and 
S. G. Williams for “improvements in grain harvesters.” ‘Lhis petent was 
reissued in divisions, one of which was numbered 1,682, which was extcnded 
for seven years from July 1, 1865. 
On the 8th of July, 1851, William H. Seymour obteined a patent for an 
“improvement in reaping machines,” which was also reissued in divisions, 
two of which were numbered 72 and 1,683, and were extended for seven years 
from July 8, 1865. " 

The lithe to these several reissued and extended patents, 1,682, 72, and 1,683, 
has been duly vested in the complainants, and they constitute the subjects 
of the present contention. 

These patents embrace several claims. the three following of which only 
are the defendants oun with having in $ 

1. The claim of 1,682, which is for a “ combination of the cutting apparatus 
ofa harvesting machine with a quadrant ped platform arranged in the 
rear thereof, and & sweep rake operated by mechanism in such manner . hat 
its teeth are caused to sweep over the platform in curves when acting on 
the n, these parts being and operating substantially as set forth” in the 

ication. 
snectne claim of No. 72, for “a quadrant shaped platform, arranged rela- 
tively to Ba cutting apparatus, substantially as described, aud for the pur- 
set forth. 

Pe The claim of 1,688 for “ the combination, in a harvesting machine, of 
the cutting apparatus, with a quadrant shaped platform in the rear of 
the cutting apparatus, a sweep rake, ism for operating the same, and 

the rise of the rake teeth when Susraiing of the 

and operating substantially as set forth.” 

complatuants’ t toadecree upon the grounds 
peouse are invalid; that the inventions clalmed are not 


novel ; that such inventions will not work practically, and that they are not 








bon an inch or more wide, tie it about your neck and wear 


are you ready to start?” The old man ran his hand back- 





A é patent may embrace whatever was suggested or substantially 
in the o fication, drawings, or model, and the claws 
ety be brenden, Coevetore: th than those contatned in the first patent. 
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If a machine fs an advance upon the existing state of the art it is nta- 
ble, altho it does not at first yy —-— that was ed 
nor all that was expected of it, but is found on prac to contain imper- 
fections which can be remedied with ordinary ekill. 











The opinions of experts that the avachine described is cable, 
founded on a litera! construction of the specification, are of little weight 
when compared with evidence of its suc operatien in use. 

The Pp mn of ths Supreme Court apon a question of Saotorengeter 
ward in e Cirentt Court ts entitled to respect, aud, though not binding 
in law, should be definitive where nothing Is aile, which raises a doubtas 
to ly a mo a seen a wane it would not be repeated on — E. 

A harvester with a rake.whic & rotary mevement, swee 
from. a platform and deposits it in The esired eae i an fatringement 


of a patent for a similar harvester with a rake which effects the same result, 
though by areciprocating movement. 

George Harding, for plaintiffs. 

Messrs. Maynard end Parker, tor defendants. 





United States Circuit Court-=--Northern District of 
Illinois, 


“ GERSTEN " LANTERN DEFLECTOR.—JAMES F. DANE, WILLIAM WESTLAEE, 
AND JOHN P. COVERT 08. CHICAGO M4 NUFACTURING CO. 
{In Equity —Before Judge Blodgett.] 

The bill of complaint in this case sets forth that on the 25th of January, 
1859, a patent was duly issued from the United States Patent Office to one 
Gersten, for an improvement in lanterns; that said Gersten after- 
ward duly —< the said patent to the complainants Dane & be me P| 
that after recelving said ment,said Dane & Westlake surrende’ 
letters patent, and made application for two new_ patents to be issued for 
the same invention, with corrected descriptions and specifications ; and that 
on the 16th day of September, 1867, new letters patent, each for a distinct 
and separate pari of the thing patented as aforesaid, and cach for some ma- 
terial part of the original invention, afterward were duly issued to said 
Dane & Westiake, as assignees of said Gersten, and that one part of said re- 
iasued letters patent was numbered 2,766, and tat a legal corrected descrip- 


Scientific American, 


VeGrras_z GRaTer.—John Keagy, Newark, Ohio.—This invention con 
sists of a connection of the hollow sheet metal punched grating cylinder to 
the shaft detachably, for taking it off readily to clean it, by flanged ends of 
the spider arms fitting against the inside of the cylinder, and clips of sheet 
metal soldered on the cylinder and extending around the sides of the flanges. 
The latter are inserted between the clips and the cylinder by moving the 
cylinder endwise along the flanges, or the spiders along the cylinder. They 
are kept in position by a fixed collar on the shaft for one spider and a 
washer and pin for the other. 


APPLE PaREeR.—William A. C. Oaks, Reading, Pa.—This invention has for 
its object to furnish an improved apple parer, which shall be so constructed 
that the parings will fall clear of the working mechanism of the parer, so 
that they may all be received in a vessel set beneath, and cannot clog the 
machine ; and it consists in the standard or frame made with a bend or an- 
gle to throw the upper part of said standard, that carries the fork, forward 
to allow the parings to drop clear of the operating mechanism of the parer. 
The knife begins to work close to the shank of the fork, and moves forward 
as the apple is revqlved. When it comes into a position opposite the fork, 
and has thus completed the paring, the lower erd of an arm strikes a guide 
flange which throws the upper or knife end of the arm back from the apple: 
and holds it back until the said arm has passed beneath the shaft and has 
come to the place of beginning, thus allowing time for the pared apple to 
be removed and an unpared apple to be placed upon the fork. 


Dish Wasner.—Augustus W. Thornton, Mendocino, Cal.—In using 
this apparatus after it is attached to the sink or vessel, the dishes to be 
washed are placed in such sink or vessel, and boiling water is poured 
th , and they are then pushed through between two bars covered with 








tion of that part of the original Ln ey contained in said ret 
tent 2,765, was given in the words of the sald Dane & Westlake, to 
the cald part of the said reissued patent; that afterward an equal undivided 
interest in said reissued letters patent was duly assigned by the said Dane & 
Westlake to the complainant, John F. Covert ; that the defendant Is makiag 
and vending lanterns containing substantially the improvement and inven- 
tion deseri in, and secured to, the said comp!ainants by the said reissued 
letters patent 2,765, and they ask relief in the en gory 

Defendant, by its answer, denies the validity of the said reissued letters 
patent, and also denies any in nt tnereof; and evidence upon 
these points has been taken aad fully disc by counsel on both sides. 

The main point in regard to the validity of the patent is made upon the 
question of novelty; and cn that quesifon the state of the art at the time, 
and before the time of Gersten’s alleged invention, has been very fully dis- 
cossedand examined by counsel. 

The feature in the Gersten patent, of which the infringement is alleged, is 
the plate or deflector. 

It appears from Gersten’s specificat ons that the general scope and purpore 
of bis invention was a lantern, which kerosene or carbon oils could be 
used for Seeeens peepeses. af 

It is an indisputable facc that nearly all of the inventors who preceded 
Gersten, whose devices are pat in evidence in this case, called their cone or 
cap, by which the supply of air ic concentrated upon the base of the flame, 
a “ deflector,” so that it seems Gersten did not invent the name. 

We have not time, however, to settle who invented the cone or deflector. 
It is sufficient to say that when Gersten entered the field experience had 
demonstrated the necessity of the cone, the periphery of which must extend 
far enovgh to fill the chimney se as to induce a strong current of air a 
the cone and impinge it upon the flame in the slot; a small supply of air 
being also admitted int» the chimney above the cone to feed the flame after 
it passed into the chiunney, and secure the combustion of the particles of 
soot which were drawn along with the flame into the chimney. 

These burners secured a strong white light without smoking, and lamps 
with this device for burning kerosene or coal of] had come into general use 
before Gersten’s attempted invention, and Gersten’s effort was to make a 
lantern in which kerosene could be used as itthen wasin lamps. * 

No experimentcr or inventor had determined just how far outwardly the 
base of the eone should extend, but all had recognized the inexorable neces- 
sity of making the cone forui a substantially tight bottom to the chimney, 
by which alone a draft through the cone cou!d be obtained. 

Gersten did this, and nothing more, so far as the cone is concerned. His 
deflector performs the same function in the same way as the Dietz cone 
does. It required a mere mechanical! alteration and not an invertion to ex- 

and the base of the cone unti! it met and filled the walls of the globe at the 

ase of the globe. Thus expanded, it was nothing but Dietz’s cone, because 
it did nothing more. I say Dietz’s cone, because Dietz used it in hie com- 
bination—for he was not and did not pretend to be the inventor—it was old 
“itn ight be caought stop herein the discussion of the testim 

tm t cnou © stop here in the discuasion o: e m the 

question of novelty, bat the record shows that some months priot 8 iis 
invention cne Max Miller, a resident of Brookiyn, where Gersten also resid- 
ed, had attempted the construction of a coal oil lantern in which he 
the cone or deflector precisely like Gersten, except that he perforated with 
small holes his cone, near the base of the boss, so that some of theair which 
came into the fiame chamber escaped Into the space above the cone without 
going through the slot. * 

fo that when (sersten claimed broadly a deflector exten to the walls 
of the lantern, he claimed too much, for Max Miller, his neighbor, had done 
that before him. If he could show that his cone was better than Miller's, 
by reason of leaving out the holes through which the air esca) to the 
eh imney at the base of the boss or cone, he might have had a patent on his 
improvement on the Miller deflector, but he did not ask for or obtain that. 
He claimed broadly in the reissued patent the deflector as such, and {t seems 
clear to me the testimony proves that Miller had anticipated Gersten in the 
application of the conc to a lantern Jn all essential particulars. 

10 dismieved with costs. 





REMOVABLE GLOBE LANTERN.—JAMES F. DANE ¢t Gl. 08. CHICAGO MANUFAC- 
TURING COMPANY. 
{In Equity.—Before Judge Blodgett.} 

This is a bill ir. equity to enjoin the alleged Infringement of patents issued 
by the United States to William Westlake for an improvement in lanterns, 
dated April 26, 1964, and reissued to complainants as oongaees of Westlake 
on the 234 of December, 1369, designated as reisuc No. 8,747. 

BLopesrty, Judge: 

The nature and object of the invention, as set forth by the patentee in his 
specifications, “ consis:s in the construction of a lantern ease without 
hooks, prejections, or catches sticking out or interfering with the safe and 
convenient use of the lantern, so that the can ly att ad 





ponges and held together by springs. The grease, being scftened or dis- 
solved by the hot water or suds, will be wiped off clean. The dishes are then 
rinsed in hot water, and then drained and dried automatically by means of 
the heat absorbed from the boiling water. 


MOLD For CasTINe.—William B. Robinson, Detroit, Mich., assignor to 
himself and Jefferson Wiley, of same place.—This invention consists of a 
combination, with metallic molds for making composition castings and the 
Uke, of a gate mold of sand adapted to retain a surplus quantity of molten 
metal above the metallic mold, to flow into the latter as the metal therein 
cools and shrinks, to compensate for the shrinkage and produce castings of 
the exact size of the metallic molds. 


Vapor Batu.—Warren Estabrook and Samuel J. McDonald, Gallatin, Mo.— 


which the case employed is provided with a top and side adapted to open 
to receive the patient, and with a perforated seat and a vaporizing furnace 

and the invention consists in the arrangement of heat fenders or screens 
with relation to a seat and foot support, and of a receptacle for containing 
a furnace, the same being provided with a sliding cover, whereby the inten- 
sity of the furnace fire may be lessened or inclosed so as to exclude the air 
and extinguish it, etc. 

BARREL STAVE AND VENEER SAWING MACHINE.—John McGrew, Ravens- 
wood, W. Va.—Thc invention consists in a new mode of advancing the car- 
riage after each hoep is cut, by means of a scroll. 


DeracnaB_Le Dare Cup ror BoTtr.ies.—The invention relates to the cup 


orcircalar trough which has heretofore been applied about the necks of 
bottles in order to receive the drip or waste liquid which exudes from the 
mouth and trickles duwn the side of the neck. 
always been blown, cast, or otherwise formed in one piece with the article | 
to which they were attached. This invention consists tn forming them sep- 
arately of elastic material, so that they may be rendered attachable or de- 
tachable, as occarion may require. 


Heretofore these have 


Bate Trz Fssv2neR.—Robert §. Sayre, Stilesborough, Ga.—The object of 


this invention is to furnish efficient and Convenient means for lessening the 
labor and time now required to bale cotton and similar material; and it | invention consists in forming # stiffener for the inside of flexible breast 


consists in a lever withe slotted swinging plate attached thereto, and ina 
detached slotted hook plate so arranged as to draw the two ends of the 


band together and fasten the same in a few seconds of time and with but 
slight power. 

Inszct Trap.—Chauncy W. Curtis, Osborn, Mo.—This invention consists 
in a pedestal and standard, the latter of which contains a socket in which 
fits a spindle attached to a top piece. Said top piece may be freely rotated, 
and serves as a place of deposit for food, etc., which is protected from 
insects by a basin of water through which the standard passes. 


Brrpize.—James H. Wilson, Brentwood, Tenn.—The invention consists in 
a single strap having branches passing through rings of the bit and attached 
to a rein so that a pull upon said rein will draw the bit upward in the mouth 
of the horse. 

AvTomatTic Car Brakz.—James B. Pelton, Mt. Pleasant, Md.—The inven- 
tion consists in a new mode of giving a yielding pressure to the shoes; ina 
novel means for locking a loose windlass to a car wheel so that it will turn 
with one of the exles; and in a novel means for moving the windlass or 
drum to or from the wheel to clutch or unclutch it. 


Gin Fitine Macutyz.—Lewis Monroe Asbill, Ridge, 8. C.—The invention 








same hed or 
detached; in the employment of a band or disk to fill or cover the 
between the enla band or ring at the u end of the guard and the 
top of the globe; and im the application of guitable fastenings to secure 
the dome to the rd.” * 
Finding, then, from the testimony that Westiake’s alleged invention had 
been fal 7, anticipated by the prior Invention of Waters, it is hardly neces- 
ongz fe discuss the question of infringement. 
— bill,er rather these two bills, must therefore stand dismissed with 
cos 


Ba Becent Awerican and Foreign Patents. 


Onder this heading we shall publish weekly notes of some Qf the more prom - 
nent home and foreign patents. 























Rockine Cain Fans.—Otto Matzke, Durant, Miss.—The invention con- 
sists in the mode of operating a fan pivotedin an overhanging rocking chair 
by means of 4 single lever andcord. When a person is sitting in the chair 
and rocks forward, the lever will work upon its fulcrum, and its back end 
will be depressed,which will draw down the cord and throw the fan outward 
or operate It in one direction. When the fan Is thus thrown {rom the perpen- 
diculas, the back motion is produced by its own gravity. A rocking motion 
of the chair is thus made to operate the fan and produce an agitation of the 
air, which is pleasant and agreeable to the operator. 


Bescon Pianu.—Jacob Lehner, Galena, Ill.—This invention consists of a 
combination cf ecrew rods, mute, and an adjusting bar, with the plane stock 
and bit, in such manner that the setting of the plane bit is effected by turn- 
ing the nuts on the screw rods, the latter being attached to the plane stock 
at each side parallel with the bit. The ‘nvention also consists of a combt- 
nation of a tightening rod with the wedge and plane bit for securing and 
releasing the latter; tue said rod passing from the heel of the plane stock 
through the plane bit and its cap, which are slotted at the center for the pur- 
pose, into the wedge, in which tt screws, and the plane bit having two other 
slots, one at each side of the center slot, for the screws, by which the cap is 
secured to it, to allow the tightening rod to pass through the center slot. 

Cmare.—Dantel L. Akers, fvansvilie, Ind.—In this particular kind of chair’ 
(the hand plaite’ bottom cnair), the bottom has been usually attached to 
end supported by the rounds or stretchers, which renders it necessary to 
complete the chair, which made it too bulky for shipment. To ov 


‘ists in providing the file holders of a gin saw filing machine with certain 
hinged plates, file plates, spring plates, and slides, whereby the whole opera- 
tion of sharpening is made more uniform, the necessary time curtsiled and 
the whole operation greatly facilitated. 


PoRTABLE SHOw SEAT.—David C. Price, St. Paul, Minn.—The invention 
consists in show seats, detachable and folding together; and also in sus- 
pending, on asubjacent band of seat board supporters a series of footrests. 
These improvements not only render the seats much more agreeable to 
spectators but enable them to be much morc casily packed away and con- 
veniently transported. 


REVERSIBLE SCREW Fan.—William H. Goyne, Shamokin, Pa.—The object 
of this invention is to furnish a rotating fan, constructed upon the screw 
principle, which shall be adapted for the ventilation of mines and for other 
purposes; it consists in a series of spirally shaped blades or buckets con- 
fined between a closed drum on a rotating shaft and @ surrounding cylinder 
or casing. The sides of the drum and cylinder are parallel, and the buckets 
or blades conform thereto. The drum is closed, but the cylinder is open at 
both ends so that air can be forced in either direction. This fan may be 
made of any length and diameter, and of any suitable material. It is calcu- 
lated to exhaust the air from a mine or to force air in by simply reversing 
the motion. 


PrictruRE NatL.—Cecil B. Jenkins, New York city.—This invention consists 
n having the hole through the bottom of the cup which holds the porcelain 
head a little smaller than the nail shank, with numerous radial slots extend- 
ing from it to separate the metal into sections capable of springing so as to 
yield and allow the nail shank to enter when forcibly presented, and then so 
pinch and bind upon the shank as to hold the head on with sufficient 
strength. As a further security, the nail shank may have a slight groove 
around it, a short distance from the end, for the ends of the spring to fall 
into. An inverted cup, with a hole in the bottom coinciding with the hole 
of the outer cup, is placed inside of the latter to prevent the porcelain 
head from coming down to the bottom, so as to maintain a sufficient space 
between the outer cup and the back of the porcelain head for the nail shank 
to enter as far as required. 
Doms Warrer.—Louis Carrier, New York city.—This invention relates to 
a new manner of suspending and balancing dumb waiters, with the object 
particularly of holding the suspension rope tense by the same weight that 
acts as bal for the dumb waiter. The invention consists in such an ar- 





this difficulty the inventor makes the seat separate, and attaches it to the 
frame of the chair by mesus of gains in the two back posts and in the two 
front legs. The bottom is sapporte/’ by these gains, and when the chair is 
put together with giue, or is otherwise f. d, the bottom is dand 
supported In a most substantial manner. 


Frame you Snape Awntnes.—Joseph Drechsler, New York city.—This 
invention has for its object to furnish an improved frame for connecting 
the lower end of a window shade w‘th the lower part of the window casing 
or Svame in such a way as to adapt the shade to be used as an awning, and 
which shall be readily detached, and which may be folded together upon the 
lower part of the shade; and it consists {n « frame constructed to adapt 
5, to be applied to s window frame or ca:dug and to the shade. 


" 





rangement of said rope, and in such a manner of placing the pulleys and de- 
vices which hold it, that there will altogether be but one rope used for rais- 
ing, lowering, and balancing the dumb waiter, the balance weight always 
holding it tense. The invention also consists in a new style of double act- 
ing clamp for taking hold of the rope and holding the dumb waiter at suita- 
able hight. 


Dry Goons Rackx.—David Keiser, Reading, Pa.—This invention has for its 
object to improve the construction of the improved dry geods rack for 
which letters patent No. 131,221 were granted September 10, 1872, to the 
same inventor, to make it more convenient in use while being more capa- 
cious; and it consists in the combination of the detachable partitions or 





upper platforms with the pivoted platforms, stendards, and detachable 


This invention is an improvement in the class of vapor bath apparatus in | 





[January 18, 1873 


bent rods. By suitable construction, by removing the rods the upper plat- 
forms or partitions may be lifted off the standards, or raised to any desired 
hight above the upper ends of the short standards, where they will be 
supported by the said standards. In the free eads of the platforms and in 
the corresponding ends of the partitions are formed holes to receive stops, 
against which the end of the lowest piece of goods rests so that it will not 
slip upon the said platform or partition while drawing out a piece above 
and near to it, 


Boor ror Horsgs.—Joseph Fennell, Cynthiana, Ky,—The object of this 
invention is to provide convenient and efficient means for preventing “ in- 
terference ” in horses, or to prevent ill consequences when interference or 
overreaching occurs ; and it consists in a boot constructed in two parts, 
connected together by a flexible ligature. This lower portion of the boot, 
in order to fit the place intended, is made somewhat convex on the inside, 
or is curved from end to end vertically. With the boot thus attached the 
horse cannot injure himself when going at a high rate of speed by over- 
reaching or interfering. 

Cuan PROPELLER.—John Neumann, Brooklyn, E. D., N. Y.—This inven- 
tion consists of an endless carrier of wire ropes, chains, or belt: running 
the who!e length of the boat, over a drum at each end, in a channel along 
the center of the boat, at the top, the ends, and the bottom, with numerous 
buckets extending across the belt or carrier and projecting from it at right 
angles, with braces for supporting them,which bear upon the belt while in a 
straight line, but which are not attached to the belt, so they will allow the 
latter to bend in going around the drums. 


Fotorne Cuarr.—Francis B. Fabri, New York city.—This invention re- 
lates to a new construction of folding chair. The chair seat is pivoted by 
projecting lugs or pins to the side bars of the chair back. The lower ends 
of the side bars of the chair back are pivoted to the supporting legs. These 
legs are at their upper ends provided with projecting hooks or pins that en- 
ter longitudinal grooves in the under side of the chair seat. and bear, when 
the chair is in position for use, against the front ends of such grooves. The 
legs stand inclined, thus providing, together with the back, double converg- 
ing supports for each side of the seat, and are braced by short standards. 
When the chair is to be folded together, the back is swung on the pivot in 
Mne with the legs. The hooks are thereby withdrawn from the grooves, lib- 
erating the seat, which can be folded against the legs. Finally, the stand- 
ards are also folded against the legs. 


MANUFACTURE OF Wrovent Inon.—Plierre Eymard Jay, St. Jean Bap- 
tiste, Canada.—This invention relates to an improved process of treating 
| cast fron of all qualities for converting it into wrought fron, the same con- 
sisting in the addition of certain proportions of nitrate of soaa, oxide of 
Manganese, and oxide of iron to a mass of melted cast fron, ana in the em 
ployment of a blast of atmospheric air impinging on the surface of the liquid 
metal during the time it is being subjected to the intense chemical ard me- 
chanical action of the ingredi ecified. The result is thet the sulphur, 
phosphorus, and arsenic are eliminated along with the c*rbon, lec ving the 
| iron in an approximately pure state, and forming a scum rpon the surface 
| of the melted fron, which, upon cooling, becomes scoria or slag. The func- 
tion of the blast is mainly to separate or so act on this scum as to enable 
the sulphur to evaporate freely. 


ManNvractunine Cast Inon.—Pierre Eymard Jay, St. Jean Baptiste, Can- 
| ada.—This invention relates ‘o the combination of slag (the residue of the 








+ 








| burning of cast fron with oxide of manganese, nitrate of soda, and oxide of 
| iron), with fron ore placed in a furnace, to be converted by heating into 
castiron. The invention also relates to the employment of an air biast 
pipe connected with the upper part of the furnace, so ds to blow down on 
| the liquid metal the gases arising from the ore, and also exert a certain de- 
gree of atmospheric pressure on the metal. 


Breast StRaP For Horsus.—Charles P. Holmes, Gouverneur, N. Y.—The 


straps, out of several metallic plates or strips hinged together so that the 
breast strap will be fiexible and may adjust itself easily to the various sizes 
of shoulders in different horses without changirg the points of bearing 
thereon. 


Mrxixe Spoon.—William 8. Clarke, Ishpeming, Mich.—This invention has 
for its object to furnish an improved spoon for preparing medicines, mix- 
ing drinks, and for other purpoees, and it consists in the spoon made with a 
projection upon the lower side of its point, and either with or without per- 
foratiois in the side parts of its bowl. In using the spoon it is piaced upon 
the edge of the tumbler or other vessel, the sugar or other substance is 
placed in it, and the water or other liquid allowed to run upon it; or the 
medicines or other liquids to be mixed are dropped or poured into it one or 
more at a time, as may be desired. 


Doumprve Wacon.—Edward Wiliiams and Adolphus Kinney, Potosi, Wis. 
—This invention relates to wagons constructed so that the contents or loads 
may be discharged at once and in amass; and it consists in a sliding bar 
and a lever for dropping the bottom, and in a lever for raising the bottom 
after the load has been discharged. The driver has the means within his 
reach for raising or replacing, as well as dropping, the bottom. 


PorTABLE GaTs Post.—William A. Dillon, Middletown, Mo.—This inven- 
| tion has for its object to furnish an improved gate post which shall be so 
| constructed as to be portable and not allow the gate to sag. The lower end 
of the main post is framed into or otherwise secured to the ground sill, 
which is placed upon the ground tn line with the gate when closed, and the 
inner end of which, in the case of the rear or hinge post, projects to serve 
as a step for the gate to be pivoted to. A cross sill is halved to the sill,a 
little in the rear of the lower end of the post. The side braces are secured 
to the outer ends of the cross sill and to the opposite sides of the main post. 
The rear braces are secured to the opposite sides of the rear end of the 
main sill, and to the opposite sides of the post. The braces are connected 
by a number of rounds to recelve the ends of the rails or boards of the fence, 
the weight of which will overbalance the weight of the gate, and thus pre- 
vent it from sagging. Upon the upper end of the main post is formed & 
tenon, which enters the slot of the cap, the inner end of which projects fo 
the gate to be pivoted to,and which is adjustably secured in place bya 
wedge driven through the outer part of said slot along the outer side of the 
post. The cap is prevented from rising by a pin. 

Car Covrrtine.—Thomas P. Clines, Louisville, Ky.—This invention relates 
toa new attachment to cars which are provided with ordinary link and 
pin couplings; and has forits object to permit the raising the links in posi- 
tion to fit the approaching drawheads ‘without exposing the attendant to 
injury between the cars. The invention consists in hanging said bar in 
slotted ears so that it may yield back when caught between the drawhead, 
and thus be preserved from being bent out of shape. : 

APPARATUS FoR MoLpIne Buye Busues.—James More, New Yonk city. 
- This invention has for its object to furnish an improved apparatus for 
molding bushes for the bungs of casks and other vessels, said bushes being 
made with a wood screw thread upon their outer surfaces, to enable them 
to be screwed into the bunghole. It consists in the employment of lead- 
ing screws for withdrawing the screw patterns from the sand, and in the 
employment of match plates for molding the screws and the cores 1nd 
flanges of bung bushes concentrically in two half flasks. 


Latue.—Hezekiah T. Nickerson, Atchison, Kansas.—This invention re- 
lates to an arrangement of levers, knives, and springs, forming an improved 
attachment to a wood turning lathe for turning balusters, bedstead posts, 
and other analogous articles. The carriage slides on two rails, which con- 
stitute the top of the lathe frame. The wood to be turned is held in the 
two head stocks in the ordinary manner, and fits through a hole in the car- 
riage. To the carriage is rigidly affixed a knife for cutting the wood down 
to the requisite diameter. Knives are pivoted to the carriage, and provided 
with handles, respectively, and with springs. These springs hold the pivot- 
ed knives away from the wood. To the carriage is also pivoted a catch to 
lock it in notches, which are cut into one of the rails. As the carriage is 
fed along the rails it is locked by the catch or catches in the successive 
notches, and whenéver it is so locked one of the pivoted knives is swung 
against the wood to impart to it the desired shape at that place. In this 
manner the wood can be quickly shaped with a proper degree of smooth- 
ness and very exact, and a great saving effected on the ~~ iinary method of 
turning. ; 
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TO INVESTORS. 

To those who wish to reinvest January ve oe or 
Dividends, and those who wish to i 
from means already invested in other less prostable Be- 
curities, we recommend the Seven-Thirty Gold Bonds of 
the Northern Pacific Railroad Company as well secured 
and unusually productive. 

The bonds are always convertible at Ten per cent. pre- 
mium (1.10) into the Company's Lands at Market Prices. 
The rate of interest (seven and three-tenths per cent. 
gold) is equal now to about 84 currency—yielding an in 
come more than greater than U.8.5-20s. Gold 
Checks for the sem!-annual interest on the Registered 
Bonds are mailed to the Post-Office address of the owner. 
All marketable stecks and bonds are received in ex- 
c2ange for Northern Pacifics on most favorable terms. 

JAY COOKE & CO., 
New York, Philadelphia, and Washington, 
Financial Agents Northern Pacific R. R. Co. 


Business and Personal. 
The Charge for Insertion under this head is $1 a Line. 

Wanted—A second hand Cross Feed Lathe, 
any length of bed, from 18 to 90 inch swing. Address 
T.P. R., P. O. Box 672, N. ¥. 

Don’t buy a gun till you have sent to the 
Great Western Gun Works,Pittsburgh,Pa.,for their price 
list. Every thing in the gun line at remarkably low prices- 

Patent right for sale—Self-acting Wagon 
Brake. Address Hugh Davidson, Pineville, Pike Co., Il. 

Iron Ore Crusher Jaws and Plates, Quartz 
Stamps, &c., cast to order by Pittsburgh Steel Casting 
Company. All work warranted. 

Special attention paid to Hammering or 
Trueing of large Circular Shingle Saws. Also, Retooth- 
ing. Address J. Tattersall, 26 Carroll St., Elmira, N. Y. 

For Sale, Cheap—T wo new 80 horse and 150 
horse return tubular steam boiler. One smoke stack 44 
inches in diameter, 50 ft.long. Address Frick & Bowmar, 
Waynesboro, Franklin Co., Pa. 

Manufacturers of Cotton Seed Oil Machin- 
ery, please send cut and price list to Meneilley & Volle, 
Calvert, Robertson Co., Texas. 

A Superior Printing Telegraph Instrument 
(The Selden) for Private Use, farnished by the under- 
signed on favorable terms. It is simple, reliable, and | 
not Mable to get out of order—has already been exten- 
sively introduced. Telegraph lines also constructed on 
the most advantageous terms. For particulars, apply to 
Merchants Manufacturing and Construction Co., 530 Broad 
Street, New York (Rooms 12,13 & 14). P. O. Box 6865. 

For Sale or Lease—Splendid Brick Factory, 
90x75—3 Stories and Basement; very substantial, light | 
and airy. Foundry, %x%5—2) Horse Engine, Cupola, 
Shafting, &c. Lot, 100x100, 25 minutes from Broadway, | 
N. Y. For particulars, call at or address “Factory,” | 
corner Teath and Grove Sts., Jersey City, N. J. 

Owners of Patents, or others who wish to 
contract for the manufacture of light articles or ma- 
chines (those chiefly of wood preferred), will please ad- 
dress 8. W. Richardson & Son, Medway, Mass. 

“Minton & Co.’s Tiles,” by appointment, Gil- 
bert Elliott &Co., Sole Agents, No. 11 Clinton Place, 
8th St., New York. 

Gear Wheels for Models. [lustrated Price 
List free. Also Materials of all kinds. Goodnow & Wight- 

man, 23 Cornhill, Boston, Mass. 4 

















Diamonds and Carbon turned and shaped 
for Philosophical and Mechanical purposes, also Gla. 
zier’s Diamonds, manufactured and reset by J. Dickin- 
son, 64 Nassau St., New York. 

Boynton’s Lightning Saws. The genuine 
$500 challenge. Will cut five times as fastasanax. A 
six foot cross cut and buck saw, $6. E. M. Boynton, 8 
Beekman Street, New York, Sole Proprietor. 

For Steam Fire Engines,address R. J. Gould, 
Newark, N. J. 

Brown’s Coalyard Quarry & Contractors’ Ap- 
paratus for hoisting and conveying material by iron cable, 
W.D. Andrews & Bro.4l4 Water st.N. Y. 

For Solid Wrought-iron Beams, etc., see ad- 
vertisement. Address Union Iron Mills, Pittsburgh, Pa., 
for lithograph, etc. 

Presses, Dies & all can tools.Ferracute Mch. 
Works, Bridgeton, N. J. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigating Machinery, forsale or rent. See advertisement, 
Andrew's Patent, inside page. 

Gatling guns, that fire 400 shots per minute, 
with a range of over 1,000 yards, and which weigh only 
1% pounds, are now being made at Colt’s Armory, Hart- 
ford, Conn. 

A New Machine for boring Pulleys, Gears, 
Spiders, etc. etc. No limit to capacity. T.R. Bailey & 
Vail, Lockport, N. Y. 

The Berryman Heater and Regulator for 
Steam Bollers—No one using Steam Boilers can afford to 
be without them. I. B. Davis & Co. 

Always right side up—The Olmsted Oiler, 
enlarged and improved. Sold everywhere. 

Wanted to purchase, six good second hand 
Milling Machines, two extra heavy. Address P. O. Box 
2358, New Haven, Conn. 














~! Lon 


— ie 
CoV NSWERS oO PONDEN 
A. 8., of Richmond, Va., says: What are 


your ideas concerning a cupola, consisting of a cylinder 
within another, the space between sealed at either end, 
haying a pipe entering at top and a smaller opening at 
bottom, with a stream of cold water running through, 
keeping the space between these cylinders filled, and 
doing away with bricking altogether, the blast to enter 
asin any othercupola? Again,can you give me some 
method of mixing plaster of Paris, so as to increase its 
strength, that it may be worked into patterns, etc., or 
any new composition suitable for such uses? Answer: 
We should fear that your water backing would chill the 
metal and also cause a greater expenditure of fuel. Try 
mixing your plaster of Paris with good hydraulic cement, 
using as little water as may be possible,molding quick- 
ly, and leave to set just as long as possible. We hope to 











| hear much, in the future, from our Virginia “ Birming- 


ham” whose facilities for manefacturing are hardly sur- 
passed on our continent. 


P. C. N. asks: Can an ice boat, with no 
other driving power than the wind, acquire greater ve- 
locity on the ice than the wind by which it is driven, a)- 
lowing the wind to blow from an y direction, and regard- 
-less of the relative position of the ice boat to the wind? 
Answer: Yes. Theoretically an ice boat sailed on a proper 
angle to the wind will make more than double the veloci- 





© English Patent—The Proprietors of the 
f« Heald & Cisco Centrifugal Pump” (triumphant at the 
recent Fairs), having their hands full at home, will sell 
their Patent for Great Britain, just obtained. A great | 
chance for business in England. Address Heald, Sisco & | 
Co., Baldwinsville, N. Y. | 

For the best Presses and.Dies and all Fruit | 
Can Tools, apply to Bliss & Williams, 118 to 120 Plymouth 
St., Brooklyn. 

Painters and Grainers now do their best 
graining quickly with perforated Metallic Graining Tools. 
Address J. J. Callow, Cleveland, Ohio. 

American Boiler Powder, for certainty, safe- 
ty, and cheap . “The Standard anti-incrustant.” Am. 
B. P. Co., Box 7, Pittsburgh, Pa. 

For Circular of Surface Planers and Patent 
Miter Dovetailing Machines, send to A. Davis, Lowell, 





ass. 

Langdon Adjustable Mitre Box, with 18, 20, 
2, or 24inch Back Saw. Address D. C. Rogers, Treasurer, 
Northampton, Mass. 

Scale in Boilers. I will Remove and prevent 
Scale in any 3team Boiler, or make no charge. Send for 
circular. Geo. W. Lord, Philadelphia, Pa. 

Gauges, for Locomotives, Steam, Vacuum, 
Air, and Testing purposes—-Time and Automatic Record- | 
ing Gauges—Engine Counters, Rate Gauges, and Test 
Pumps. All kinds fine brass work done by The Recording 
Steam Gauge Company, 91 Liberty Street, New York, 

Dobson’s Patent Scroll Saws make 1100 
strokes per minute. Satisfaction guaranteed. John B. 
Schenck's Sons, 118 Liberty St., N. Y. 

The Berryman Manuf. Co. make a specialty 
of the economy and safety in working Steam Boilers. I. 
B. Davis & Co., Hartford, Conn. 

Absolutely the best protection against Fire 
—Babcock Extinguisher. F. Ww. Farwell, Secretary, 4. 
Broadway, New York. 

Hydraulic Jacks and Presses—Second Hand 
Plug Tobacco Machinery. Address E. Lyon, 470 Grand 
St., New York. 

Steel Castings “ To Pattern,” from ten lbs. 
upward, can be forged and tempered. Address Collins 
& Co., No. 212 Water 8t., N. Y. 

Heyd@rick’s Traction Engine and Steam 
Piow, capable of ascending grades of 1 foot in 8 wit! 
perfect ease. For circular and inf: jon,Address W. 
H. H. Heydrick, Chestnut Hill, Phila. 

The Berryman Steam Trap excels all others. 
The best is always the cheapest. Address I. B, Davis & 
Co., Hartford, Conn. 

T. R. Bailey & Vail, Lockport, N. Y., Manf 
Gauge Lathes. 

Peck’s Patent Drop Press. For circulars, 
addvess the sole manufacturers, Milo, Peck & Co., New 
Haven, Conn. 

Williamson’s Road Steamer and Steam Plow, 
with rubber Tires.Address D. D. Williamson, 8 Broad- 
way, N. Y., or Box 1809. 

Belting as is Belting—Best Philadelphia 
Oak Tanned. C. W. Arny, 901 and 808 Cherry Street, Phil- 
adelphia, Pa. 











ty of the wind, and in practice this velocity is approached 
but not wholly realized, owing to the friction and imper- 
fections of make. When an ice boat sails directly before 
the wind it will move with the same velocity as the 
wihd minus the friction of the boat on the ice. But 
when the boat is sailed at the proper angle to the wind, 
a constant pressure is maintained on the sails, and the 
velocity of the boat increases until its resistance equals 
the wind pressure on the sails. It is on the same princi. 
ple that the extremities of the arms of a windmill are 
made to travel faster than the wind by which they are 
driven. 


J.T. W. asks: Why is it that it is always 
darker just before the break of day than It is one hour 
previous? Answer: It is not darker just before the 
break of day. 


Querist says: 1. On page 387, last volume, 
is an illustration of a button hole cutter which you say 
was “suggested” by H. Walker, of London, etc. Thie 
article was evidently patented, as well as “suggested,” 
by somebody, more than a year since. One of your read- 
ers here infers from your mention that this is a British 
patent ; I think it an American patent. Who is correct? 
Upon the decision pends a year’s subscription to your 
paper at a news dealer's. Answer: The description was 
copied from an English paper, and is only an example of 
the way in which Yankee contrivances are gobbled up 
on the other side of the Atlantic. The device in question 
is the invention of John G. Howell, of Philadelphia, Pa., 
and was patented in this country May 9th, 1871.2. On 
page 385, same issue, is an account of a torpedo craft, the 
dimensions of which are stated to be “ about thirty feet 
long and three inches wide.” Into this queer craft must 
go “motive power, machinery, electrical apparatus, ex- 
plosive shells, and 500 Ibs. of powder or nitro-glycerin, 
etc.” - As stevedores, we «re entirely at sea over this 
statement in our favorite journal. Answer: Read it 
three feet wide instead of three inches, and return to the 
solid land.—8. The article of Van Bibberin same issue 
relative to the dangerous properties of b. sulphide of car- 
bon rather disconcerted us, as we had been innocently 
and extensively sniffing at a bottle of the “ffagrant” 
which he so condemns. We shall give it a wider berth 
hereafter. 


J. C. says: There aretwo boilers supplying 
steam to an engine 18 x 28, running about 80 revolutions 
to the minute at % or 80 Ibs. to the inch. The boilers are 
50 inches by 14 feet, with 55 three inch flues in each shell, 
five sixteenths of an inch thick. They are connected on 
top by a drum, 20 inch di , size of ti 4% 
inches; they are not connected at the bottom, and are fed 
by separate pumps, and have no mud drum. They are 
cleaned out once a week, and burn 70 or 80 bushels of Ohio 
coal per day. They have about 50 square feet of grate 
surface. The grates are set 14 inches from the boilers 
and run up to 12 inches at the bridge wall,and up to 
within 4 inches at the smoke box. They had not been in 
use five months when the plates starteda crack from thc 
edge to the rivet holes, then across between the holes in 
the first joint, and the rivet holes in the second joint 
began to leak badly. Inorder to put on a patch, there 
were 4 flues taken out,2 out of each boiler; they were 
put back in their places after the patch was put on, when, 
on fring up and running two days, they stripped the bear« 
off of two of the flues. What is the matter with th: 
boilers? Answer: Such cases are difficult todceide up- 
on without personal knowledge of all the circumstance: 





affecting them. We suspect that the effect described is 
due to the expansion of metal overa hot fire and covered 
on its inner side, possibly, with earthy deposit, and 
to its contraction when the feed water is forced in. 
Put in mad drums and a feed water heater, and thus 
avoid this alternate expansion and contraction as far as 
possible. Such an action is a frequent cause of disas- 
trous explosions, and the boilers described are, probably, 
very likely to furnish another example. To leave the 
cause of danger undetermined would be criminal. 


J.T. asks : How are the sizes of governor balls 
determined, for governors intended for different horse 
power engines, after the number of revolutions and hight 
of the cone in which the arms must revolve are deter- | 
mined ? I think, without such a rule as this, the rules for 
finding hight of cone and number of revolutions are mere | 
fallacies, because I think it is possible for the balls to be | 
80 hght that they would not shut the valve at all; and if 
it is, it is also possible for them to be too large, requir- 
ing too much power to drive them. All our celebrated 
engineers talk about governor balls resembling the pen- | 
duium of a clock; if this is so, take the pendulum | 
of a clock off and put a heavier one on,and it will 


ing the rule [ask for. Answer: The proper size of balls 
for the fly ball governor can usually be determined only 
by experiment. The resistances offered by different | 
valves and connections vary 80 greatly that there can be 
no reliable generai rule. The rules for determining the 
hight of cone are reliable and their use is indispensable 
in designing governors. The difference in the power re- 
quired to drive a governor with heavy or with light balls 
is principally due to difference in the amount of friction 
and, usually, isan exceedingly small percentage of the 


lose time, put a lighter one on andit will gain time, prov- | 
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Index of Inventions 
For which Letters Patent of the 
United States were granted. 

FoR THE WEEK ENDING DECEMBER 17, 1872, 
AND EACH BEARING THAT DATE. 





| SCHEDULE OF PATENT FEES: 





CR GRA QOCUIB os nnn 0dsnvnn goss todetasavedienacncctesd #10 
On each Trade-Mark, .........c0cccssccsecsceseeenes ene S25 
| On filing each application fora Patent (17 years)... $15 
| On issuing each original Patent. ......../......000s00+: 820 
| On appeal to Examiners-in-COhief........... bakin ovata $10 


On appeal to Commissioner of Patents... 
On application for Reissue 
On application for Extension of Patent 
On granting the Extension 
On filing a Disclaimer............2..+++. 
On an application for Design (3 years) 
| On an application for Desiga (7 years). 
On an application tor Design au yea 















| Annuneiator, 0. Hagendorf. 
Balcony, portable, E. Balmforth.. 
Bale tie, J. W. Gurley 
Basket, H. C. Jones 
Bed bottom, D. P. Mahan 
Bed spring, E. Krieghoff, (reissue) 
Bed lounge, 8. Kennedy 
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power of the engine. Many of our best engi 8 prefer 
a pair of small balls (driven ata high speed, and weighted 
down to the proper hight of cone by a weight on the 
spindle) to a pair of larger balls running at their ordinary 
speed. 


D. L. M. asks: What is the cause of the 
loud humming or rolling noise heard on telegraph wires ? 
Is it caused by the electricity in despatching messages, 
or by spontaneous electricity, or is it caused by the wind ? 
The sound is heard when it is wind-still and also at night 
when no operators are on theline. Answer: The sound 
is caused by the wind. A very gentle breeze will pro- 
duce it. The principle is the same as that involved in 
£ollan harp, which produces musical sounds on being 
placed upon a window sill so that an air current will 
pass over the strings. 


E. M. asks: What difference of pressure 
per square inch will there be (at the end of the stroke) 
in two air cylinders, both being forced by the same pres- 
sure of steam, one cylinder being 12 inches in diameter 
and the other 6 inches, both pistons working to within 
one sixteenth of an inch of the cylinder head? I believe 
the pressure in both cases would be the same per square 
inch; my friend thinks the pressure would be the great- 
er in the larger one; whichisright? Answer: The pres- 
sure would be the same in each cylinder. 


W. G. B. says: Asitis not the design of 
your paper to take sides with those in error, I must be 
allowed to criticise your decision on the balance wheel 
question, page 84 of Volume XXVII. R. says a balance 
wheel (which is always a heavy wheel) may be keyed on 
to a shaft at an angle of 45° and run fast without affect- 
ing the steadiness, except from its resistance to the air. 
You admit the tendency of the wheel is to turn itself at 
right angles with ite axis. In other words, one side of 
the wheel will pull its end of the shaft one way, and the 
other side will pull its end the other way, which would 
be equivalent to two pulleys, of a certain weight and 
certain distance apart, with the weight of one al! on one 
side of the shaft and the weight of the other all on the 
opposite side. I will give you a case in point, which may | 
be a hint to some who have pulleys to balance. I once 
saw a binder pulley which shook so when running ata 
high speed, whether in contact with the belt or not, that 
it was always working its fastenings loose. It was only 
a ten inch pulley, with eight or nine inches face, and in 
the very best of standing balance; but instead of run- 
ning still and smooth, as a properly balanced pulley 
ought, it kept up a vigorous rattling and shaking. The 
trouble was that, at one end of the pulley, the rim was 
twice as thick on one side as on the other, and the per- 
son who balanced it put his counter weight in the other 
end, making both ends out of balance, though they bal- 
ance each other when standing still. Answer: W. G. B. 
is right. He is referred to the reply to 8. W. H., in last 
week's paper, on same subject, and to an editorial in 
this issue, which will, we think, dispose of the subject 
satisfactorily. 


J. A. K., of Allegheny City, Pa., is desirous 
that we should understand that that {llustrious munici- 
pality is not a part and parcel of the neighboring village 
of Pittsburgh. It is his firm belfef that the Observatory 
will remain in Allegheny, notwithstanding the puny 
efforts of the smoky Pittsburghians to gobble itup. Al- 
legheny has a population of 60,000. 


A. J. 8. asks: What is, in your opinion, per. 
petual motion? If a machine is so construcfed as to fur- 
nish its power and run with no other obstruction than 
the friction while running, is that perpetual motion or 
self motive power? Answer: Such a machine as you 
describe, we should style a perpetual motion. Many 
forms of perpetual motion machines have been invented. 
The simplest form is the tub. When a man places him- 
self in a tub and by a steady pull at the handles lifts him- 
self from the ground, then he has produced a successful 
perpetual motion. All such machines necessarily oper- 
ate on the same principle, and, until an individual is en- 
abled to operate the simple form above described with 
success, it will be useless for him to expect that he can 
work a more complicated perpetual motive machine. 
The addition of cog wheels and levers will not help the 
matter. 


8. Y. O. asks if adding to the running weight 
of a clock will cause it to gain time, every thing else 
veing equal? Can the action of the verge on the pendu- 
lum be made to quicken its vibrations by thus adding to 
its power? Of course we might apply enough power to 
drive the pendulum independent of gravitation. Anoth- 
er question is; If it takes a force of one pound to run a 
balance wheel at a given rate, what would be the effect 
of the application of a force of two pounds? I say that 
in order to double the motion, the power must be quad- 
rupled. Consequently the balance wheel would only 
move at about one third greater speed. Answer: The 
escapement of a clock may be so constructed as to cause 
its effort to turn, under the impelling action of the weight, 
to accelerate the motion of the pendulum, and it is fre- 
juently, probably generally,so made. The effect is very 
slight, however, and the intention is, we presume, rather 
o make {t certain that the verge shall not retard the 
notion of the pendulum than to secure a means of in- 
sreasing the rate. The balance wheel question can be 
most satisfactorily decided, by the parties interested, by 





experiment, 





Bedstead, folding, T. 8. Thorson 

Bedstead, invalid, H. A. Scott...............0+ . 134,008 

Bedstead, sofa,C. F. Fauchert,...............s000++ 134,016 

Bird cage; Osborn and Drayton............... 6.0005 184,004 

Boller, wash, Tinner and Tregear................... 1417 
| Boller, culinary, J. Bowlin.............cc00eeeeee00e 138,918 
| Boller for steam heater, P. Estes................... 184,044 





Bolt trimmer, W. Dunlop 
Book, hand rest for, W. F. Weat.. 


Boot and shoe heel, N. Mole.............ceeeese0es- 134,087 
Boot heel, clastic, T. P. Monzant..............<s00s 134,088 
Boot last, nailer for, G. McKay.............0<s0000+ 134,088 
Boot jack, J. A. McKinstry, ........ccsevcesssesesses 124,084 









Boot moccasin, J. J. Drown 
Boring machine, J. W. Shaw 
Bottle stopper, J. B. Bersaloux 
Botile tube, sauce, J. B. LYon 

Box, fare, W. H. McLellan, (reissue) 
Box machine, B. E. Dexter 
Bracelet, W. W. Knapp 
Brush, paint, L. A. Lightenhome 
SE, We PE n vbadones cksnvbscedetenee bien ci penbdie 
Butts, finishing, E.C, Blakeslee 
Candlestick, safety, T. A. Washburn 
Can holder, RB. J. TAMMET, .........ccccecereeeerenees LOM 
Car axle box, W. G. Beattie.. 
Carbureter, J.B. Terry 
Car coupling, E. W. Barker 
Car coupling, D. J. Tittle, (reiesue) 
| Card holder, P. B. Groat 
| Carpet beater, J. Hothersall.. 
| Car spring, J. B. Quirk 











| Car, street, W. H. T. Hughes..............scceceeees 1,060 
| Cartridge, D. C. Farrington................. 133,929 
Charn, J. W. F. How 133,940 
Charn, J. Rengel 134,100 

















Cigar cutter and holder, J. Brady............ -ove 134,080 
Clothes washer, W. TH. NlO@.......6..ccccerercceceee 134,000 
Coal scuttle and sifter, C. MeCleaver.............. 134,081 
Cock, compression, A. Pearce. ............6.sscese0s 174,005 
COGN, GRO: The BAG oocicrrececeesvocyecesvevesvecces . 195,008 
Cooler and stand, G. Glebrion, ............ccceceees 133,979 
GCoakek, Ws As GRR. clhicncpargccodecs evsévcensshence 183,990 
Cooler, milk, W. Eaton , ~~.» 184,088 
| Copy holder, L. G. Davis...........cc.cceceeeeeees .. 184,096 
5 CN Te nn oi ad arkcus cbetbonmeie te . 184,009 
Curtain fixture, W. BR. Cole. ..........60.s00s6 . 193,921 
Ditehing machine, L. W. Fisher..............s0«. 138,974 
Drill adjuster, well, J. Gallagher.................. . 188,977 
Dyeing, Jarosson and Miller Pack .. 134,006 
Dyeing, F. Lamy, Flt... .ccccccsccsceserecsves 134,076 
Egg carrier, A. H. Bryant..........6scsceceves . 194,081 
Elbow, sheet metal, H. 8. Hoeller........... . 185,980 
Engine, hydraulic, J. H. and R. W. Ww ele h 134,115 
Engine, rotary, J. MCG@OW&D......... 66666 scneeeuns . 155,082 
Engine, stationary, C. 8. Crame.. .............60es0es 185,926 
Engine coupling, fire, D. J. Tapley.. 154,110 
Faucet, protected, P. A. Schwarz.................. 154,102 
Ferrule machine, W.L. Newsham................... 134,092 
File, portable, ©. A. Cook... ......-csceceseseveveeess 183,928 
es Oe BPP on cosine a ssapcedesoovecceroatcoes 135,953 
Fire arm, J. F. SwindDurd.. ..........scesecreceesees . 1404 
| Fire arm, cartridge for, P. Giffard................... 164,043 
Fire extinguisher, A. J. Sparrow..........-..ssee0es IMI 
Fire extinguisher, B. T. Babbitt.......... 134,024 
Vireo kinder, Be. Bverett.....ccccsccccsescccccesccccece 135,978 
Fruit basket, L. W. Boecher.. .............-<eeceeees 134,023 
| Fruit corer, O. W. Alexander,. ........ 06.5 .000s0000s 183,914 


Furnace, hot air, C. White................. 
| Gas, illuminating, T. G. Springer. ..... 
Gas, illuminating, T. G. Springer 
Gas retorts, charging, A. F. Hayens 
Gate, E. B. Whitaker................. 
Gate, farm, C. E. Gillespie 
Glass press, W. C. King... .........0cccseseee 134,070, 134,071 








SL Bs, Bion. secdevecedndess cccessbovectme 133,998 
Grain binder, J. H. Morse......... 2.6. ..660-ceveweces 134,089 
Gum, chewing, N. Wood........ ob 134,022 
Harvester cutter, HW. Mewes............---+seeeeenes 184,085 
Harvester dropper, W. H. Forker.. ............++.«. 133,983 
Harvester, rake for, M. K. Church.............s.«s+ 183 966 
Hat, G. Johnson, (reisntte)...... 0... ..ccccsecnccsnvee 5,188 
Hat, felt, J. T. Waring, (relesme)................645. 5,192 
Heater, water, J. 8. WOOO. .......6..6..ce0ceeeces 181,120 
Heater, steam, J.C. Kilgore...............csccccnees 138,942 
Bed, ©. Fh, FORO GRe cs csvvevccdvcbdcoccdbcssecdevevcbones 133,982 
Hoe, garden, C. Beldem.. .........6.sscccceeseccnnvees 134,028 
Hoisting machine, 8. Van Emon.................... 134,019 
Household tool, H. RB. Ives... ..........6.ceececeses 181,064 
Injector and ejector, W. B. Mack..................+6 138,997 
Iron and steel refining, N. B. Hatch................. (33,987 
Jack, lifting, W, A. Middleton... ............60c00. 134 086 


Jack, lifting, J. D. Otstot 
















Jar for candy, W. ©. Kimg... 22... 06666. ccccecewecscs 184072 
Knife and fork, W. D. Smith. ................00s0005 184,011 
Knife, fruit, H. Boggs... .. 0.6... ccceceecvees 134,106 
Lamp chimney holder, J. H. Irwin....... . 184,068 
Lifter, track, L. Grover,...........s00000. . 193,994 
Lime kiln, C. B. Corey. pestbeases , 183,925 


Lock, J. Keath ‘ . 198,901 
Lockets, die for basils of, H. Henrich.. 
Logs, turning, E. C. Dicey, (reissue) 
Loom shuttle, Ladd and Henderson....... 
Loom shuttle, P. A. Lambert........ 

Medical e d, T. Copel 
Metal ware, die for, M. Bray. 














Milk, transporting, J. A. Whitney.................- 131,020 
WIN, smut, C. KGMOr.......c.cccesccesceveseseceeees 153,008 
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Mining apparatus, Fi. Fisher, (reissue) 
Motior:, converting, T. D. Larkin 
Motion, rotary, D. F. Mosman 
Musical tndex, J, L. Ober. 
Nail machine, M.and D. Hain... 
Organ bellows, H. W. emith.. 
Orgau case, G. Woods 
Packing case, L. Selling... 
Paas,making, W. Fogeisong... 
Paper and cloth, uniting, G. &. 
Paper bags, making, B. Cole 
Parer and corer, apple, H. 8. Leonartd..........+++- 
Pavement, E. Gomez 
Pavement, &. A. Lacey.. 













Snow..... 


VALUE OF PATENTS 


And How to Obtain Them. 


| 


ROBABLY no investment of a small sum | 
of money brings a greater return than the 
expense incurred in obtaining a patent even 
when the invention fs butasmall one. Large 
inventions are found to pay correspondingly 








Pavement, A. Wanner. ...........ccscceseeeececeese 14,112 
Piano printing attachment, G. Heydricd..........- 153,987 
Pile driver, Hall and Badger............. ; 153,996 
Pipe cutter, R. 8S. Sanborn 134,007 
Pipe, fish guard for, A. R. Younzg..... Gabe 184,122 | 
Pitman, S. Wheoler...... 06.0.6. - eee cee cdeceeesreees 131,117 | 
Planter, corn, C. Buscth. sc... <<... scccesccotecseess 134,082 | 
Planter, cotton, F. B. Habersham.................- 128,983 


124,121 | 
134,021 | 
184,097 | 
128,99 | 
133,976 | 


Plow, sulky, J. Worrell 
Prees, cotton, J. T. Willlams............. 
Press, hay and cotton, J. B. Pagh 
Printing press, J. Watson 
Printing press, etc, E. L. Ford. . 












Palley, Hummer and Stover. 134,051 | 
Pua, Gi ease ai ccdiesacsewinesens 134,025 

Pump, Seward and Dykeman......... 955 | 
Pump, oil, A. P. Odell 093 j 
Pump, ship's, 8. F. Paullim.............00c-seesesees 38,950 | 
Pump, steam jet, J. D. Toppin 134,018 | 





133,969 | 
. 194,813 | 
. 133,920 | 
Zo 135,944 | 
... 198,961 | 
pied 134,002 | 
. 134,050 | 


Pyroxylin, ete, Deitgand Wayne............+-.++++ 
Raflway watercolumn, R. T. H. Stileman... 
Rake, horse hay, G. E. 
Rake, horse hay, D. Z. Lantz... 
Refrigerator, E. L. Allen 
Roofing felt, preparing, G. W. Pond 





































Rope, making, H. Greenway...............-+- 

Sash fastener, R. E. Beckwith 3,916 | 
Saw mill, W. 8. Colwell........ 138,922 | 
Saw mili, block for. C. Leddel . 193,06 | 
Saw setting dev ce, A. Greeley.................-++- 138,982 | 
Saw caarpesing swage, Hinds and Howe.......... 138,988 | 
Saving machine B. C. Chamibers........... --- 134,088 
Scale and platform, J. Cobleigh............ . 124,034 
Beraper, cotton, C. Marals, Jr. .........ceescceeceees 124,080 
Sawing machine, J. A. Hoase .. 13,999 | 
Sewing machine, D. E. Rice.. . 14,101 
Bewing machine, R. Whitehill. ............-.-.-s0es 184,119 
Shaft coupling, W. W. Crane. ..........-00-eceeesees 133.907 
Shingle mach ne, N. H. Rolton.............. 123,964 
Shuttle box motion, B. H. Jenks...............-.+- 151,069 
Shatter fastening, 8. Mowry. ..........-..+-cceee-++ 134,006 
Side k and quoin, T. MeGrath.......... -+- 133,918 | 
Signal light compositions, N. J. Holmes. ..« 134,058 | 
Skates, B, Geiger.........-.ccscccceeees +. OK | 
Smelting gold, etc., W. O. Davis............. . 133,927 
Sockets, forging metallic, Fitch & Shaffer........ 134,05 
Spark arrester, etc., Hawkes and Painc 135,984 | 
Spark arrester, R. D. Grant 133,281 | 
Spinning ‘rame, B. I. Jeniks.. 131,057 
Spinning ring, B. H. Jenks.... 13! 06s | 
Spoke machine, N. H. Davis TS1,037 | 
Spring tor furnitare, W.T. Doremus... 133,971 | 
Spring seat, W. T. Doremus..............ceeeeeeneee 133,970 
Steam generator, D. Meashaw...........--+-eeeees 134,003 
Seamer, culinary, H. J. Gale.............cceeenseee 134,016 | 
Stee) converter, A. L. Holley..............-cseeeeee 133,938 
Stove dram, T. F. Hamilton... ...: 22.02... 0..-neeeeee 1H03i 
Stove heating, E. M. De@y..i..........ncccecencoeess 133,928 | 
Stove, reservoir for, Waters and Lase-!).. . 133,958 | 
Stove polish, J. W. BirOh........csees0-ceesceeeeeees 183,917 | 
Telegraph, electro magnet, W. %. Davia 183,968 | 
Thrashing machine, J. T. Watkins 13114 
Ticket printing, J. Dye... ...cs.corcccsevecsveseses 134. OR | 
Toy spring gun, M. Ferrant 138, 990 | 
Trap, fly, J. Fletcher 133,931 | 
Fabs Gasp, BH. A. TOF... ccccccccvcccsessssosecesocses 131,038 
Tubing, welded, 8. P. M. Tasxer (reissue)......... 5,190 | 
Valve and atrainer, J, Large. ....-.....0..cccceeseees 134,077 | 
Vault cover, J. K. Imgalis...............ceeeeeeeees ss 062 | 
Vetiais Demtre, We Ae Fie cece cc ceccccesccccceescess 131,096 | 
Vehicle, pleasure, C. W. Saladee..............--.++- 184,004 
Vehicle, jleasure,C. W. Saladec..................-. 134,005 
Vehicle pringe C. W. Saladec...............-..-0+5 131,006 
Veneer cutting machine, C. W.Spurr...........-.. 134,012 
Wagon brake. G. V7. Jackman....................55 134,065 
Warp setting fr. me, J. W. Higgins.................. 131,057 
Washing machine, A. Maynes.....................-. 133,985 
Washing machine, Spangler aud Keich............ 133,956 
Watch key, B. A. Lewis............... pavwdlernd say 133,945 
Water wheel, E. Dougherty I OPN S Tey 134,080 
Wheels, polishing, F. W. Gesswein................ 133,978 
Wheels, setting boxes in, J. A. Newell............ 131,091 


Whip lash and snap, E. B. Light....................- 
Wire fabric, weaving, D. J. Powers... 

Wire, etc., scouring, G. Proomhead 
Writing fiuld, N. P. Slade 





APPLICATIONS FOR EXTENSIONS. | 


Applications 2ave been daly flied, and are now pending, 
for the extension of the following Letters Patent. Hear- 
ings upon the respective applications are appoi:ited for 
the days hereinafter mentioned: 


23,201,—Mrra..ic Bats Banp.—G. Brodie. March 5, 1873. 

23,396.—{:20vE.—H. KR. Robbins. March 12, 1873. 

%2643.—l'e2.T Distnrzenator.—J. F.Greene. March 26, 
1973, 


DESIGNS PATENTED. 


6296 & 6287 —Cauprts.—J. H. Dromley, Vailadelphia,Pa. 
6,288 to 1.200.—Canprets.--R. R. Campbell, Lowell, Mass. 
6,291 to §.204.—Canrets.--J. M. Christie, Brooklyn, N. Y. 
62% & 6,296.--Cazrntrs.—J. Hamer, Lowell, Mase. 
6.297 & 6,298.—Cauret.—H. 8. Kerr, Philadelphia, Pa. 
6,29 to 6,501.—CaRrrt.-—D. McNair, Lowell, Masa. 
6582.—Boox Cover.—C. F. Metzger, Nsw York city. 
6,208, & 6,301.—Canpets.—C. Righter, Philadelphia, Pa. 
6,205,—P aBLor &Tove.—K. Seorer and R. Ham, Troy,N.Y. 
6,36 to 6,311.—Sroves.—N. 8. Vedder, Troy, N. Y. 
6,012.—-Raxez.—N, 8. Vedder, F. Ritchie, Troy, N. ¥. 
6,313.—Cookine Stovz.--N. 8. Vedder, F. Ritehle, Troy. 
6314 to €*17.—Stroves.—N. 8. Vedder, F. Ritchie, Troy, 
T. Helster, Lansinghurg, N. Y. 
6318.—Rance—A. J. Gilbert, New York city. 
6,319.—W aeu Stanp.—J. 8. Lancaster, Morrisania, N.Y. 


TRADE MARKS REGISTERED. 


1082 & 1083.—Hama, erc.—Rt. Beresford & Co.,Cincinnati. 

1£391.—Patrrens’ Surriizs.—E D. & W.A. Frenach,Cam- 
den, N. J. 

1£%5.—-Baxine Powpen.—Steele & Price, Chicago, I). 

1(8t —F gL Tine —Ssiamander Feiting Co., Troy, N.Y. 

187.—Decevstaton.—J, T. Tyler, Wheeling, W. Va. 


| of assistants, mostly selected from the ranks of the 
i Patent Office: men capable of rendering the best service 


| rlenced in patent business, and have all the work done 


| is made with great care, among the models and patents 


| tance,can often be sent cheaper by mail. 


| correspondents. 


well. The names of Blanchard, Moree, Bige- 
low, Colt, Ericsson, Howe, McCormick, Foe 
and others, who have amassed linmense for- | 
tunes from their inventions, are well known. 
And there are thousands of others who have 
realized large sums from their patents. 

More than Firry THovsanp inventors have availed 
themselves of the services of Munn & Co. during the 
TWENTY-SIX years they have acted as solicitors and 
Publishers of the ScrenTIFIC AMERICAN. They stand at 
the head in this class of business ; and their large corps 


On 
e 


> 


to the inventor, from the expertence practically obtained 
while cxuminers in the Patent Office: enables Monn & 
Co. to do everything appertaining to patents BETTER 
and cuzapeEr than any other reliable agency. 

closing in- 


‘HOW TO 
Malinls. 23 


‘OBTAIN nearly eve- 


ry letter, describing some invention which comes to this 
office. A posit ve answer can only be had by presenting 
a complete application for a patent to the Commissioner 
of Patents. An application consists of a Model, Draw 
ngs, Petition, Oath, ard full Specification. Various- 
official rules and formalities must also be observed. The 
efforts of the inventor to do all this business himself are 
| generally without suecess. After great perplexity and 
delay, he is usually glad to seek the aid of persons expe- 


This is the 


over again. The best plan is to solicit proper advice at 
the beginning. If the parties consulted are honorable 
men, the inventor may safely confide his ideas to them ; 
they will advise whether the improvement is probably 
patentable, and will give him all the directions necdful 
to protect his rights. 


| How Can I Best Seeure My Invention? 


This is an inquiry which one inventor naturally asks 
another, who has had some experience in obtaining pat- 
ents. His answer generally is as follows,and correct: 

Construct a neat model, not over a foot in any dimen- 
sion--smelicr if possible--and send by express, prepaid, 
| addressed to Munw & Co., 37 Park Row, tog¢ ther with a 
| description of its operation and merits. On receip’ 
thereof, they will examine the invention carefully, and 
advise you as to its patentability, free of charge. Or, if 
you have not time, or the means at hand, to construct a 
| model, make as good a pen and ink sketch of the im- 
provement as possible and send by mail. An answer as 
to the prospect of s patent will be rece?red, usually, by 
return of mail. It is sometimes best to have a search 
made at the Patent Office; such a measure often saves 
the cost of an application for a patent. 


Preliminary Examination. 


In order to have such search, make out a written de- 
scription of the invention, in your own words, and a 
pencil, or pen and ink, sketch. Send these, with the fee 
of $5, by mail, addressed to Munn & Co., 37 Park Row, 
and in due time you will receive an acknowledgment 
thereof, followed by a written report in regard to the 
patentability of your improvement. This special search 


at Washington, to ascertain whether the improvement 
presented is patentable. 


To Make an Application for a Patent. 


The applicant for a patent should furnish a model of 
his invention if susceptible of one, although sometimes 
it may be dispensed with ; or, if the invention be a chem- 
ieal production, he must furnish eamples of the ingredi- 
ents of which his composition consists. These should 
be securely packed, the inventor’s name marked on them, 
and sent by express, prepaid. Small models, from a dis- 
The safest 
way to remit money {fs by a draft, or postal order, on 
New York, payable to the orderof Muny & Co. Persons 
who live in remote parts of the country can usually pur- 
chase drafts from their merchants on their New York 


Caveats, 

Persons desiring to file a caveat can have the papers 
prepared if the shortest time, by sending a sketch and 
description of the invention. The Government fee for 
a caveat is $10. A pamphlet of advice regarding applica- 
tions for patents and caveats is furnished gratis, on ap- 
plication by mafl. Address Munn & Co., 37 Park Row, 
New York. 


A reissue is granted to the origina) patentee, his heirs, 
or the assignees of the entire interest, when, by reason 
of an insufficient or defective specification, the original 
patent is invalid, provided the error has arisen from in- 
advertence, accident, or mistake, without any fraudu- 
lent or deceptive intention. 

A patentee may, at his option, have in his reissue a 
separate patent for each distinct part of the invention 
comprehended in his original application by paying the 
required fee in each case,and complying with the other 
requirements of the law, as in original applications. 
Address Muwn & Co., 87 Park Row, New York, for full 
particulars. 

Trademarks, 


Any person or firm domiciied in the United States, or 
any firm or corporation residing In any foreign country 
where similar privileges are extended tocitizens of the 
United States, may their designs and obtain pro- 
tection. This is very important to manufacturers in this 
country,and equally so to foreigners. For fall particu- 
jars address Muxn & Co., 3] Park Row, New York. 

Design Patents, 

Foreign designers and manufacturers, who send goods 
to this country, May secure patents here upon their new 
patterns, and thus prevent others from fabricating or 
selling the same goods in this market. 


A patent for a design may be granted to any person, 
whether citizen or alien, for any new and original design 





Practical Hints | to INV@NTOPS. | oa in 


any new and original design for the printing of woolen, 
silk, cotton, or other fabrics,any new and original im- 
pression, ornament, pattern, print, or picture, to he 
printed, painted, cast, or otherwise placed on or worked 
into any article of manufacture. 

Design patents are equally as important to citizens as 
to foreigners. For full particulars send for pamphlet to 
Muxwn & Co., 3] Park Row, New York. 


Canadian Patents, 
first of September, 1872, the new patent law of 
| Canada went into foree,and patents are now granted to 
| eltizens of the United States on the same favorable tcrms 
as to citizens of the Dominion. 

In order to apply for a patent in Canada, the applicant 
mnst furnish a model, specification and duplicate draw- 
ings, substantially the same as inapplying for an Ameri- 
can patent. 

The patent may be taken out either for five years (gov- 
ernment fee $20), or for ten years (government fee $40) 
or for fifteen years (government fee $60). The fiye and” 
ten year patents may be extended to the term of fifteen 
years. The formalities for extension are simple and not 
expensive. 

American inyentions, even if already patented in this 
country, can be patented in Canada provided the Ameri- 
can patent is not more than one year old. 

All persons who desire to take out patents in Canada 
are requested to communicate with Munn & Co., 37 Park 
Row, New York, who will give prompt attention to the 
business and furnish full instruction. 


Foreign Patents. 

The population of Great Britain is $1,000,000; of France, 
87,000,009; Belgium, 5,000,000; Austria, 36,000,000; Prussia, 
40,000,020,and Pussia, 70,00,000. Patents may be secured by 
American citizens in all of these countries, Now is the 
time, when business is dull at homie, to take advantage of 
these immense foreign ficlds. Mechanical improvements 
of all kinds are always in demand in Europe. There will 
never be a better time than the present to take patents 
abroad. We have reliable busincss connections with the 
principal capitals of Europe. A large share of all the 
patents secured In foreign countries by Americans are 
obtained through our Agency. Address Monn & Co., 37 
Park Row, New York. Cireulars with full information 
on foreign patents, furnished free. 


Value of Extended Patents. 

Did patentees ealize the fact that their inventions are 
likely to be more productive of profit during the seven 
years of extension than the first full term for which their 
patents were granted, we think more would avail them- 
selves of the extension privilege. Patents granted prior 
to 18:1 may be extended for seven years, for the benefit 
of the investor, or of his heirs in case of the decease of 
the former, by due application to the Patent Office ninety 
days before the termination of the patent. The extended 
time Intres to the benefit of the inventor, the assignees 
under the first term having no rights under the extension 
except by special agreement. The Government fee for 
an extension is $100, and it is necessary that good profes- 
sional service be obtaine .to conduct the business before 
the Patent Office, Full information as to extensions 
may be had by addressing Munn & Co.,37 Park Row,New 
York. 

Copies of Patents. 

Persons desiring any patent issued from 1836 to Novem- 
ber 26, 1867, can be supplied with official copies at a reas- 
onabie cost, the price depending upon the extent of draw- 
ings and length of specification. 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the drawing, 
and specifications, may be had by remitting to this of- 
fice $1. 

A copy of the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please tg remit for the same as 
above, and state name of patentee, title of invention,and 
date of patent. Address Munn & Co., Patent Solicitors 
37 Park Row, New York. 

Mcuwwy & Co. will be happy to see inventorsin person, 
at their office, or to advise them by letter. In all cases, 
they may expect an honest opinion. For such consulta- 
tions, opinions, and advice, no charge is made. Write 
plain ; do not use pencil or pale ink; be brief. 
All business committed to our care, and all consulta- 
tions, are kept secret and strictly confidential. . 
In all matters pertaining to patents, such as conductirg 
interferences, procuring extensions, drawing aseign- 
ments, examinations into the validity of patents, etc., 
special care and ,ttention is given. For information and 
for pamphlets of instruction and advice 
Address 

MUNN & CO., 


PUBLISHERS SCIENTIFIC AMERICAN, 
37 Park Row, New York. 


OFFICE IN WASHINGTON—Corner F and 7th 
strects, opposite Patent Office. — 


Advertisements. 


RATES OF ADVERTISING. 

Back Page - - « «- + - = $1.002 line. 
Inside Page - - - - = = = 75 centsa line, 
Engravings may head advertisements at he same rate per 

line, by measurement, as the letter-press. 
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\ pi. —Corruns.—Zoll. x & Littie, Baltimore, Md. 





for a manufacture, bust, statue, alto relievo, or bas relief; 


, Cincinnati ; Ke! 
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trom 4 tO ORTON & BON, Windsor Locks, Coan. 


[January 18, 1873. 


A NEW NOVEL, 


BY A FAVORITE AUTHOR. 











“HARD TO WIN.” 


BY 


JOHN FREDERICK SMITH, 


AUTHOR OF 
“MINNEGREY,” “STANFIELD Hatt,” “Amy Law. 
RENcE,” “Woman axnp HER MASTER,” 


“Tempration,” “Tax WILL aND 
THE Way,” ETC., ETC. 


Few writers of fiction have commanded the interest of 
the reading people so uninterruptedly and successfully 
as J. F. SMITH. His novels, almost all issued in serial 
form, have been read by millions on both sides of the 
Atlantic. His fertile imagination, dramatic construction 
of plot,and artistic management of his subject, afford 
the novel-reader all that can be desired in a pure work of 
fiction of the higher order, true in character, society, and 
descriptions, elevating in tone, and eminently interest- 
ing; equal, in fact, to any of those on which his reputa- 
tion rests. 

The character of Ellen Lumley is a charming creation 
of the novelist. Her intriguing and unscrupulous aunt, 
Mrs. Barton Lumley, is, unfortunately for poor human 
nature, a character far from impossible. The young 
Americans are what they should be—high-minded, full of 
true and noble impulses. 

The flavor of the supernatural adds attractiveness to 
the story without shocking the probabilities or exciting 
distrust. 

This remarkable novel will commence in 


FRANK LESLIE’S CHIMNEY CORNER, 
No, 396, 
WHICH WAS ISSUED MONDAY, DEC. 16, 


with a Fine Art Supplement—* Fishing"—a deautifual 
steel engraving, worth $10, reproduced by photography. 


FRANK LESLIE'S 
CHIMNEY CORNER, 


with the ablest writers in the language, with artistic en- 
gravings never approached by the periodical press, is a 
paper that can enter an AMERICAN HOME only to ex- 
ercise the best and highest influence. 

The Stories are urrsurpassed in a literary point of view, 
and the more serious topics are treated with freshness, 
originality, and ability. 

It is a perfect encyclopzdia of amusement and instruc- 
tion for a family. 

Subscription, §$4a year. Single number, ten cents. 

Subscriptions can begin at any time, and as we begin a 
Serial almost monthly, the interest is always maintained. 

Address subscriptions te FRANK LESLIE, 537 Peari 
street, New York. 

tw" Housekeepers wishing to obtain a copy of 


BEETONS, 


a perfect Cyclopedia of Cookery and Family Require- 
ments, lavishly fllustrated with chromo-lithographic 
plates and wood-cuts in the text, can have this book, 
which sells for $3.50, and the Chimney Corner for a year 
for $5, by addressing amount to 


FRANK LESLIE, 


537 Pearl street, New York. 


Iron City ad Siberian Tron Works. 


& BURCHFIELD 
ed Charcoal — Best Bloom § Seoss Iron, 





ACTU 





Refin Brands 
Apollo and Siberian. 2: Stamping, "Button 
Trunk, Lock Shovel, Tea | Tray, and 
- mized by th im ito @ tovany iim Cit te a 
e 
Ottice "al Wareho: he trade.” Eas St 7, Paubaren Pe 
Fe SALE—A second hand Hewes & Phil- 
Steam Engine, 13 in. cylinder. 96 in. stroke ; will 
pe sorte tee delivery 20th Dec. ; previous to which time 
may, be seen at the Siuger Mf'g Co's Silk Mill, 
k St., Newa wark, oS 





RISDON’S IMPROVED. 


Turbine Water Wheel 


and durable 
u ey hy has Fleldad sverseperces 
- i mae. and over 78 per t at 





nd for circular to 
T. H. RISDON & CO., 
Mount Holly, New Jersey. 





NEW PATTERNS. 
MOP EE Sinn STE T 


URDOS IRON WORKS. ser Wor igh ad 
_ Baagace <4 ‘ater 

| iar Ang Re “and ac 

TARER, a 


ANTED 
MACHINISTS used to first class work. 











of A PAE RS Se POA SHEA 


Passaic, N. J. 
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The Great American . 
BRICK MACHINE COMPANY. |* 


E. R. GARD, President, 
58 South Jefferson Street, Chicago, Illinois. 


Capital Stocx | naey veste'f paid ep. } up. ronger the 


Laws 0 


CHALLEN GE. 


Having now manufactured man 
the Great. Americin Brick 
their qualities ia the fullest manner, W 
m chine is the 


the r? tive values 
os etitive trial, Pry tare 
zseason, at a time ani 
upon, ap the fo wg ing F condits one: tit 
p] pake d barn a kilo i 100,000 to ks, 
ae pay the oman ae his own fines and the 
merits ts of the case to be decided b; uy e ‘@ disinterested 
mittee, who shall pity account of the ex 
kiln from the time the clay 1s first duz till 
deside which 
best and cieinest bricks, pu)’ shine their decision for 
. Also that 
gy if ee BAK two =. 
ting) shall sel! $1 worth © manu: a 
by hitn (or shown apa donate @.e proceeds to the poor of 
ie, in such manner 


with ours, 
| ps uring the next brick- 


Jace t > be matuali; 
‘ Bach coh 


t ay ba in Aa the baw be. 
may be mutua) 
m. 4 ice (winhiag ) secant this chailenge can address 
e ven 
A schine 1 in operation on be seen at any time ChE 
the winter season at No. 53 South Jefferson Street, Ch 
cago; rous machines o 
bag my can see it tell its own 
y further tafor mation can be 3s had by 88 addressing 


53 South Jefferson ; Chicago, Lit. 


TESTIMONIALS. 
E.R. Gamp, Beq.. President of te Orast American Brick 


Company: 

Dear Sir—The Brick Machine we purchased of you 
about the middie of last June has given us unbounded 
satisfaction We have since that time made on it over 
one milion of ree ofavery su poe uality, without 
a sinzie break of any kind about t ine, or a single 
cent for repairs ; and we unhesitatingly say that, in our 

opinion, it is the very best Brick Mac inet in the world. 

ith ten m:n and four boys, we make with great ease 
twenty-five thousand bric ic < per day. 
EKLAASEN & BOLKS. 

The following letter from Judg> Fuller, Ex-Mayor of 
Chicago. 1s valuaole evidence as to the quality of these 
brick, and their eg to stand the severest tests : 

E. R. Gano, Esq., Pres.dent Great American Brick | 
thankies Company: 

Dear Sir—The great tire of Octove hich de- 
stroyed 8. mac? Of ths great ce | of bday Bs, proven | 
to my mind that your bricx are far superiur to any other 
bric< in this mar<et. I had used a large number of them 
in the erection of my buiiding3 on Wabash avenue; and | 
in those buildiags were also a large number of brick of 
other manufactare. ‘These bail 3 were in the Aot est 
of the five ; and ia taking the brick from the ruins, I pound 
fifty per cen . more whole bric< of your mace than of 
any otrer. And when I flada vrick that will stand such 
afi-e,anithe1 go through the /rost of wiater, all expo- 
sed, and come out in the spring so rfect. I think no 
higher recommendation for them could be asked. This 
is why I use i. ir bee< now in preferenes | to a other. 

5: stfully, ete., LLER. 


The following Cileago: bya es. “ on he promi. 
nqet pense obec  aeee 
AR undersigned 
in bearing weciebag ti to ‘the excellent eta ee of ¢ Reteee 
manafactured by you for the Chicago market, as we 
have particalarly noticed their. superiority xe all other 
brick in withstandin: 5 the he pw el test to which the 
could be subjected—the great fire of Chi “Teneber 
187i. Ia clearing up the ruins, which had ex, 
to the storms of the winter following the Bre. = noticed 
that - all — where your bric . afar 
came out ofthe ruinsina aperfect state, 
had been 





la 


omereres, We consider that this fact proves conclu- 
sively ey brick stand far ahead of any otuer in the 
mark +t,in €he great essentials of strength and durability. 
Where otners one ~~ in the mages o ts and ru 

sure vere alm a ; en taken from the 

n. Firm! bellev < your Sane brick 

is much the best b have ever known, we unhesitating!y 
recommend your nes to all makers; and as- 
sure them that they.cannot do as well in any other direc- 
tion. Very truly, * c.. * 





INTERESTING TO 


Capitalists & Piano Manufacturers. 


We have for negotiation the e right for McGregor’s Piano 
Action and Octave Coupler, bota radical improvements 
on the ordinary instrument, at slight ex 
greatly increase sales by their favorable preset 
customers. Liberal terms will be for facilities 
menemotering aod satrosnctiss, and full information 
can be obtained from f In- 
strument is on eahibition al showing the effect. A 

usiness can b: Laz n these Ym = (without fear 
aA either by those already established or 

in conjunction with the inventor. 
things ng equal, a customer will prefer a 
piano vith these Improveme ements at the same, or even in- 
price. This fact establishes a trade at once, and 
the cos! Ot producti ee little, if any, greater, the 

profit and magnitude of the business is obvious. 


E. E. ROBERTS & CO. 


NEGOTIATORS OF VALUABLE INVEN TI ONS, 
15 Wall Street, New York. 


MERICAN PAPIER MACHE COMP’Y 
Pails and Cuspidors. No.1 Barclay St., New York- 


eg 








Andrew's Patents. 


Greoved, or Geared Hoist- 


 Brevent Accident, if 






lers. 
ble and Single, 1-2 te 
ons 
See sees cttete cates 
& Durable, and Ecenomical. 


> *D. ANDREWS & BR 
414 Water Street, Ovew York. 


YEAR AG, FOR 50 CENTS 
we send PosTPaID ai very Year, Month, 














n Almaaac 
Week and Day of the Century,a so a Pocket Calendar for 
1873. Extra inducements toe ats 
EORGE A. HE. & GO. "Boston, idass. 
pright Eng!ncandTubular Boiler (4) Horsx 
8195 x. A. with all Trimmings—axso, (10) Horse 
Power. Send forcirculars. VARIETY IRON 

WORKS COMPANY, Cleveland, Ohio. 





\INCINNATI BRASS WORKS—Engineers 
’ and Steam-fitters’ Brass Work. Best maiity, Send 
for Catalogue. F, LUNKERH EAGER i Prop. 


The SAVE MONEY by 


the best Piano-Forte. 
A R I 0 N poates, watge we 


eh what make to & sar, which We 
PIANO 











urchas 
o not de- 
tuntil you write 


for our seageates * 
mail free 
ys ted Teprovemente 


tains four 
t make it more durable than any 
piano in the market. 





Write for Cireular, and mention 
where you saw this notice. 





: 
1S 
Address THE ARION PIANO- 
T B {FORTE COMPANY, 5 East Four- 
HE EST! teenth Street, New York City. 


Machinery, 


Wood and Iron Working of every kind. Leather and 
Rubber Belting yey Ay eels, Babbitt Metal, & 
GEO. PLACE & CO., 121 Chambers & 103 Reade Sis, N.Y 








s 
The largest and most complete assortment in this coun 
try, manufact ”, 
NEW YORK STEAM ENGINE COMPANY, 
121 Chambers « 103 Reade Streets, New ork. 


Cold Rolled Shafting. 


Best and most perfect eg | ever made, ing. 
on hand in in large quantities, furnished in any lengths up 
+24 ft. Also, Pat. Coupling and Self- rr xs adjustable 
Hangers. GEORGE PLA & CO., 
121 Chambers & 103 Reade devetton New York. 


¢ 


Sturtevant Blowers. 


Of every size and Gascription, & gopetentiy on hand. 
LACE & CO. 
121 Chambers & 108 Reade Streets, New York. 


WILDFR’S 
Pat. Punching Presses 
achine Shops, Bofle 


For Railway Sho Agricultural 
Warranted the best prod sennatngturces, ree, &c 
arrante: e . Sen r , &c. 

VOR Sekai Rweie Toren oe 
1 Chambers & 108 Rea > 








£8 FasLineeD 3 a 


ITU 
or labor on Taninines paints. Use 
ay ry as for 


ons PRINCES METALLIC 16 PADet T 
AR STREET, New York. 


prick Lo t 
a te 


COMPANY, 86 








L.& J. W.FEUCHTWANGER 


CHEMISTS & IMPORTE 


PUBLISHERS. 0! : 
SILEX AND. FERMENTED 


LIQUORS. 











Fo SALE—An established manufacturing 
emp Rated Eh ee 
WALKER, 61 Liber t 


Be on Foon: 19. 


Patel Receptacle 


Useful in Manufactories Refineries, 
&c., and can also be used as an Ash 
Can. The inventor desires to organ- 
ize noemaaay to manufacture this | 
tac: * r will grant licenses to 
manufactu gee ot rights, or 
sell the entire panos. 
Box 11, Station C, THOS. ALKANE, City. 


F. L. DELFER’S 


tents ¢ o aD 1 
Nats and Wrench. dhe wre rt ps the 
it cannot rj from te it, 


ree 
Li thei: ti a mie enya de ts 
t . 
in in 2 nds “itvsbelieved that 


towns ia lowa. Cap.tal 
can be sucpesetnliy used. 
















sreatp, 
t nobody 

1 do without 
By A. throw the 
wrench, with the nut in it, over @ house and it cannot 


fallout. The wrench is dl ay - the nut, and is ad- 
usted in an instant. Totes granted. I will sell 
liberal terms, 


oth patents, in pele our Sta: 

or give licenses. F. ELYER. x on New York. 

pen. fer 50 cts., that retail quick for 
Chatham 


12 Samples sen 
$10. RL. WOLCOTT Square, New York. 
For Fire and red brick 


BRICK PRESSES 22.2r3,004 3.0" 


8.5th St., Philadelpnia. Established 184. 8. P. 








WATHUS Fi Bon pore 
P{ANO MF’G CO. ihe pe pareinoers. de a. 
New Haven, Conn. The pamphicts sent 





St bans peer Arenta wanted! All classes of working peo 
9 pie, of eit: 6ex, pouns orold, m:..kemo.e money af 
work for tsiat if spa.e moments orall to. thenatanyt.ing 
ise, Particularsi.ce, Sddsess G, Stiasvn & Co., l’ui tlaad, Maine, 





H. WHITE, _dewark, N. J.,.Manufac- 
@ turer of Tin, Zinc, Brass and Copper Spun Bot- 
tom Ollers, Children's yt ~- primeninge. Cowell Pat. 
Door and Gate te Spring, &c. &c. ped, Cast and oe | 
Metal Work, Dies, Tools, a1 Tools, and Patrerust to order. 


“HOW IS YOUR HEALTH?” 
If you would be well and strong, study the Laws of 
Life and Health by reading “THE SCIENCE OF 





| HEALTH,” the best health journal published—not the | 
organ of any busincss orinstitution, but an independent, | 
earncst educator of the people fa all that pertains to the | 
° | pre ervation and rega‘ning of health. 


Only $2 year, 20 
cents a numbcr, and the 


ANXIOUS MOTHER, 


a splendid OIL CHROMO, price $5, given to every md 
seridcr. Tux ScrznTiFic AxEnican and SCIENCE or | 
Hearn, with Coomo, for $4.50. Our Chromos arc now 
READY FOR DELIVERY. if sent by mail, mountcd 
aad varnished, ready for framing, 90 ccnts extra must be 


sent for each picture. Address, at once, 8. R. WELLS, 


Publisher, 389 Broadway, New York. 


oF SODA 


Liquid nn A A or Water Glass—manufactured by 
L. & J. W. _¥EUCHTW ANGER, New } York. 


~ WooD-WORKING MACHINERY. 


New and imogpted Woodworth’s, Daniel s, and Dimen- 














gen Pane rs, 2 yoy Mortisinz, Tenonin » Sewing. 
Borin righ Machines, <. Machine 8 
= KigeraM ouldinn Cutters and Fare rs le 


ser) nd made, Heads and Catiers, con- 
stant on hen Dan to order. 
36 Salisbury St., Worcest-r, Mass 


7 oop “AND TRON. Working | Machinery 
Becitics Pastas ‘Ss Saws, nce Mabors, Machin “Wachiners 
Saws ves for (eneuettin 


oe Oe ea Be ae 


i 


Mach’ Lockport, 8 


Tilus. eatathes 





pV HALEN 7 sent N TURBINE Pan ga'Be hston Spa, N. 


SCHENCK’S PATENT. 
“WoopworTH Braet 





| And Re taving Mechines, Yood gaa Fe i, SCHENCK | X; 
ilers, etc 
SONS. Fanaa, Be Liberty St ew York 








oop- ‘WORKING MACHINERY GEN- 
ities, Woodworth Planersand Rich- 
erdeon' . + cal mproved Tenon Machines. Nos. and 


26 Central, corner. Mriee noe ot eee ter Matt. RDBON. 





T ) WRO 
if N 


EFAMS & G/PPDERS 


THe Union fron Miils, Pittsburgh, Pa. 
The attention of Engineers and Architects is called 

to our improved Wrought-iron Beams and Girders ( 

ented), in a the compound welds bet 

roved 80 0 ti 


eee |: 


| 


Ty 
| 
4 





and 
old mode of i men 


prene © furnish a!l sizes 
° tained elsewhere. For dese: 
Carnegie, Kioman & Co, Union fee Mill 








Corrugated fron, 
Iron MOSEL th Srattere, 2° 
HibGe & ROOF C 
Send for Circulars, 5 Dey at., Sew York. 





‘ASON’S PAT’T Fa CLUTCI HES 








I are manufactured by Volney W. Mason 
Providence, RI. A . B. ROOKS, i) Citi eset’ 
New York ; TAPLID . RIC ‘ee co., Akron, © Ohio. 
O PATENTEES—Patent Rights Bought 
and Sold on Commission. Agents more | per 
nia. Address NATIONAL P. & Ls 
ladelphia Pa. 


SILICATE OF SODA 


in its variousforms. PHILADELPHIA QUARTZ CO. 








UNCHING For the Best and Ch 
DROP PRESSES. oes ‘Cone. sr TEES 
BOER CWT NN LONE 


The Simplest, Cheapest, Kut Best in use! Has but one 
pond ! A Child can Run it. AGENTS WANTED IN EVERY 
anf. Florence 8.M.Co. Send for circularand 


Sample Sane? KNITTING MACH. CO., Bath, Me. 
WOODBURY’S PATENT 
| Planing and Matching 


| and Molding M Gray & Wood's Planers, Self-oiling 
Saw : i ¥ er wood wo 


Ds, 91 Liberty street .¥.; 
Send fo los 67 Sudbury street, Boston. 


‘or Circulars. 





LEFFELIMPROVED DOUBLE TURBINE 


WATER WHEEL. 


IN 


emerele. USE. 


NEW WHEE PAGE 


SENT EREE, 


FOF 


R 








FELT. 
MACHINERY, ess 


OODWORTH a0 RFACE PLANERS, 
$125. Planers and Matchers, $950. 8. C. HILLS 
51 Courtlandt street, New York. 


THE “PHILADELPHIA” __ 


HYDRAULIC JA OK. 


tae! guided from both ends; all working 
arded from dust; single or double pumps, 
evtinders anafte, rocker arms, pistons, ete. “entirely steel. 


5th st. Philadel hia, } 
_ No. 42 Cit st., P { PHILIP 8. JUSTICE. 





Cheapest, best, and most durable non- 
conductorknown. BUILER FELTING 
WORKS, 4 Courtiandt St., New York. 


7 reular” Cuan 


cfrea. st., Ni 





D.-- 
- 





Yew York. 


NVENTORS’ NATIONAL UNION. Ei 
GIBBS & CO., 178 Broadway, New York. Patents 
Sold on Commission. Send for Circular. 





OTIS’ mac SAFETY HOISTING» 


__No. 348 BROADWAY, En tone C0. 4 


Write for Large Illustrated Descriptive Price List to 


GREAT WESTERN 





Worxs 


- 


PITTSBURGH, PA. 


Double Stadio, Muzzle and Breech-Loading Rifles. Shot 
Guns, Revo vers, Pistols, &c., of every kind, for men or 
boys, sat very low prices. Guns, $8 to ; Pistols, $1 to 825. 


JUDSON’S 
PATENT LATHE CHUCK. 


The strongest Chuck made of the same size and weight. 
Constructed on entirely pez: principles, each jaw 
| inde — in action,and so ey that the —_- 
of the screw towards the center a © Eee the ja 
firmly against the face of the Chuck, 5 ding the work 
more securely than any other Chuck now in use with the 
same power expen, . the screw. 
DW T ROBERTS, Manufacturer 
_ Cor. Wythe. Ave. & Hewes Bt., Brooklyn, N. Y. 








PROTECTION AGAINST FIRE. 
HALL BROTHERS 
‘Are prepared to intro- 
duce their “‘ System of 
Sprinklers’ into Milis, 
Factories, &c., at short 
notice. Call and seea 
practical operation of 
same at their works, 
36 CHARDON STREET, 


BOSTON. 








45 










UERKS VATORMARS 3 TIME DE- 

TECTOR.—Important for Perporations 

1, | Fit the utmost ‘ee of a reaichnan ot 
Beat. sera fore Circular. 4 


XN, p. —This detector is co os 
Parties using or selling 
thority from me will be dealt 


) ICHARDSON, MERIAM & CO. 


ive "B. Patents 
3: te without ac 
to law. 














: a’ and the ing Mac improved chine. Dan- 

and mo ., ty 3 

yp ~ Oy Gavel ted ‘Ripcaw bo- 

Sther Kinde of finery. «ata oe 

cesta Liberty at, New York. 
© HINGLE AND BARREL s MACHINERY — 

: eee cores Lar Rote int oat, Being Ze 


and Stave J olnters 
Turners, &. 


oR STEAM ENGINES, COMBIN- 
ing the of effic’ 


ORE taser Pending Pan N. Y. 









, with the of w are 
wid ely se fa Ev. more than in 
-. R 1‘ tisfactory or no sale. ptive 
circulars sen on rw) 

SDLEY & wrence, Mass. 


Liberty ‘Bt, tow 
Ag Milita, Academy, Pough- 
keepsie, N.Y. A thorou ing schoo! for bo. 

Niagara Steam Pump. 


CHAS, B. HARDICK, 
23 Adanns St., Brooklyn, N. Y 


P. BLAISDELL & Co. 


\ ANUFACTURERS OF FIRST CLA 
pt 


MACHINISTS’ FOOLS. Gnd for Citguiars.” 
TANDARD, U . a INDEX, CAM- 
PAL tw | and PLAIN, tn every vartety, of unequal- 


and first-class workmansht 
crated” atalogue to the BRaInaRD MILLING Macsurs 
Co., 11 Pemberton Square, Boston. Works at Hyde Park. 


FOOT LATHES.—T. SHANKs, Baltimore, Md. 


You ask WHY we can sell fur 
A Class 7 Octave Pianos tor 






















! 

ry phan ng but diy direct to fami- 
lies at Factory price, and warrant 
5 Years. Send for illustrated cir 
cular, ja which we tefve to over 600 Bankers, Merchanta, 
éc. (some of whom you may_ know), using our Pianos, 
us 44 States and Territories. Please state where you mw 


‘als notice. 
mia, .S. Piano Co-, 865 Broadway, nN. ve 


WOODWARD’S: COUNTRY HOMES. 


Dessous Sepene ee av ry Be. for 
150 "Es 


nse 
t#™ Send for Catalogue o "all 

on Architecture, Agriculture, Yield 

Sports and the Horse 


= 

















OF THE 


SCIENTIFIC AMERICAN, 
The Best Mechanical Paper in the World 


A year's numbers contain over 800 pages and several 
hundred engravings of new machines, useful and novel 
inventions, manufacturing establishments, tools, and 
processes. 

The SCIENTIFIC AMERICAN is devoted to the inter- 
ests of Popular Sci , the M Arta, Manufac- 
tures, Inventions, Agriculture, Commerce, and the in- 
dustrial pursuits generally, and ig valuable and inetruc- 
tive not only in the Workshop and Manufactory, but also 
in the Household, the Library, and the Reading Room. 


To the Mechanic and Manufacturer ! 


Ne person engaged in any of the mechanical pursuits 
should think of doing without the ScrewTiFIc Amext- 
CaN. Every number contains from six to ten engravings 
of new machincs and inventions which cannot be found 
in any other publication. 


Chemists, Architects, Milhorights and Farmr s 


The ECIENTIFIC AMERICAN will be found a most 
useful )-urnal to them. All the new discoveries in the 
science of chemistry are given in ite columns; and the 
interests of the architect and carpenter are not over 
looked, all the new inventions and discoveries apper 
taining to these pursuits being published from week t 
week. Usefal and practical information pertaining to 
the interests of millwrights and millowners will be found 
published in the Scrznriric Amzxican, which informa 
tion they cannot possibly obtain from any other source 
Subjects in which planters and farmers are intcrested 
will be found discussed in the ScrexTiric America 
many improvemenis in agricultural implements being 
illustrated in its columns. 

We are also receiving, every week, the best scientific 
journals of Great Britain, France, and Germeny; thus 
placing in (ur possession all that is tranrpiring in me- 
chanical science and art in these old countrics. We 
shall continue to transfer to our columns copious cx- 
tracts, from these journals, of whatever we may deem of 
nterest to our readers. 


pant 





TERMS, 
Onecopy,omeyear + + + « . - 0 
Onecopy,sixmonths - ‘ts & eee 
One copy, four months SOR SA Re ae 


One cepy of Scientific American for one year, and 
one copy of engraving, “Men of Progress’ - 

One copy of Scientific American for one year, and 
one copy of “Scelence Record," forisi  - 

Remit by postal order, draft or express. 

The postage on the Scientific American fs five cents per 
quarter, payable at the office where received. Conada 
subscribers must remit, with subseription, 25 cents extra 
to pay postage. 

Address all letters and make all Pest Office orders or 
drafts payable to 


MUNN & CO., 


10.00 





87 PARK ROW NEW WORK. 

















* Savertisements, 


Adverti ta will be itted on this page at the rate of 
$1.00 per line for each insertion. ZEngrevings mar 
Read advertisements at the same rate ver line by meas- 
urement, aa the letier-preas. 











A. S. CAMERON & CO., 
ae ENGINEERS, 


Meet New York Gy, 
Steam Pumps, 


ptagtes to every possible 
Send for a Price List. 


EACH’S Scroll Sawing Machine,Improved 
* trial og “Goud ior TRustrated e ~ hyd and rice 
list. ‘Addtese Hi. L. BEACH, 90 Fulton St. New York. 

















THE 


SCIENCE RECORD 


FOR 


1873. 


‘ompendiam of the Scientific Progress and Discove- 


‘nen of the Preceding Year. 
Plate and other Engravin 
octavo. ice, 


HIS NEW AND SPLENDID BOOK will 
be published about Januar 15, 1873. Its contents will 
oe and Lie may a in 


naga with Steel 
600 pages, 


the ine preceding Ye 
Progress of t 
1—CPEMISTRY AND METALLURGY.— Embracing 
accounts of sll the chief Chemical Diacoveries, Im- 
rovements, and Processes ag in the various 
ndustrial Arts, wite engre’ a Improvements in 
the Processes of W. Working I Tron Steel. Lead, Copper, 
Gold, Silver, and the various Metals, with engray- 
luge ot New'A pparatus, Cegertptiene of New ys, 
and much other ‘Valuable informa’ 
2.—-MECHANICS ND ENGINEERING. — Embracing 
descriptions of New teal laven- 
tions, Public a, Improvements in Steam En. 
gaee Botlers, Mot 
aval Engineer! lechamionl ering. Civil 
Engineering, Building, New Mecha entions, 
with ma i, Herein 
—ELEC TRICITY, HT, HEAT, SOUND.—Embrac- 
ing the latest Improvements in sin Telegraph s ~~ Tele- 
v 


raph Enetacoring, anic Bat- 

tere. ctrietty | t p the A ew and Useful ADs rm 
o Ss in the w’ 

4.—TEC OLOUY New and Useful ‘a. 


tions 2 oe yy. rela: to ding, New I ; ple 
royements ip toga pa ew Im 
Pp Toca, Nev wh ~s iP 


I ‘extile Wea 

ing, De Dyeing. ‘Colonia ty the eile Industry, We of 
Industrial accounts of New I strial 
Products, ‘Aatoal, ¥ Vegesbie, and Mineral—with en- 


5. for afy AND BORTIOLTUEE—Denoriptions of 

Plents, Shrabs and Flowers, introduced 

card the pree year, with New, Useful and In- 
terest. ng F — ‘a ee to Cultivation, Propaga- 


tlou. 
6. —AgiicULTUuE. my and Useful Information in 
he branches of Agriculture, hong _ ices of = 
pwd New Implements, New Plants, 
ete. Improved modes of Treating soll, Preparieg 
Mauures, Information gm pe | mestic Animale 
thefr Diseases, Treatme: te.—with engravings. 
1.—-RUBAL AND HOUSEHOLD. ECONOMY.—The Lat- 
est Information concerning Lee Materials, Im- 
provements thereon, Improve ts in Houses, Fur- 
Veutilatt ion, Leun Pro- 


ay ee. Hest y jnable inf th ting 
cesses & ra ap alaa ormation re 
to Food, rite Prepare ation, etc., a 


laable “Saloon. and a great vot 
Miscellaneous Info Information pertaining to the if Soeee- 
old—with en 
3.—M ATERIA uEDICN THERSPEDTICS HYGIENE. 
—Exbibiting the progress of Medical Science tn vari- 
ous branches, New Medicinal qo tions, New 
Health Inventions and Appliances, with much Inter- 








HAMPION SPRING MATTRESS—The 
/) latest and best im: ement. Do y 
healthy and comfortable bed? | Here it is. 

easiest, chea durable 


use. Thirty | ne made direct 





it, most popular, and 
in market. 1 all leading deal No st 
pered without it. i t 
steel springs, 80 united that the pressure is equally 
distributed Easily moved or carried about the house. 
turned, or rolled up like a blanket. h 
no wooden slats. Ma be | ope on 


ers. 
do 








Damper Reg. Pat. Gage Cocks. Water Feed Reg’s. 


pipe 


Send for Circulars. MUBRILL & KEIZER, Balt., Md 














oven. Informatio 
1—NATURAL His; ORY Ame ZOOLOGY —The latest | 


discoveries in Microscop prt 0p lements and Appliian- 
ces in Microscopic Inves' ee ro, Senco Ex, lora- | 
tions, Physio , Anatom veries relating to | 
Pre-historic Man, Interestin gp and 


or to Mammals, Birds, Reptiles. seca | 


and Lusects res by Yipgs. 
10 “ ll.—METEO Loa’, TERRESTRIAL PHY’ 
GEOGRA PAY. pow of Interesti 





ric and Terrestrial Phenom ena,Travels, t. 
ond Veneto! ape pienedag descriptions oft 


fonal ay et . Rey 


12, ~GHOIBaY 
porta, Asspunes’ of Wan’ Mimannie: 
ports ceo of New 
coy MA a Remarkable Pheno: am 
12. _<STROS Y.—Recent Interesting Discoveries and 
in hese ang Poy 4 to the Planets, Comets, Meteor- 
pete Ting Re & +” “spposeeed 


uu a ibe  10G gtaray, "s 


Men 
other Portnatin Notices 
nected with on and Sciences, recen 
with Portraits. 


Every person who desires to be weil informed concern- 
ing the the Arts and Sciences should have a 
copy of SctzNcR ‘Recon vor 1878. It will be a most ~ 
teresting and valuable Book, and should havea place in 
every a = every Library 
Da Handso 





he et | 


OGY. —The Latest and 
om and Re- 
Dis- 


~y = | 


nages, Octa mnely Bound. Many Engrav- 
a to all parts of the receipt of 
m al 
the at by Sbernh “Ainpuwant tothe tle ana toeae 


vassers. For sale at ail the indoal K.. -E] 
MUNN & CO., Pus.isners, 
37 Park Rew, New York City. 


Tux SCIENTIFIC AMERICAN will be sent one year 
and one copy of SCIENCE RECORD FOR 1873, on 
reeeip: of $450. 


SCIENCE RECORD FOR 1972, uniform with the 
above. Price $8. 


EVE 





RY VARIETY 


STEAM PUMPS. 


‘COPE & MAXWELL MFC.CO. 
HAMILTON. OHIO. 





PAT ENT 
OLD ROLLED 
SHAF TING. 


bee 3 cent 
opne te se be Rein By aay 


renders it madepmediy ¢ them teoriedaeateh Ws 


; aoe duomhe “ti 
" : &LA 
Try street, 2d and 8d avenues, 


ean ae i 
5 Mala eoen ks 
A IMPROVED PATENT 


ga aa) AS 


TEN TO 
W IN, A: UVUSSILY SAWS 
f AYV EVE DE 


Fi pe 










rX 





XTRA STRAIGHT “Franconia Shafting 
‘4 Iron’"—For line or machine shafting. Delivered in 
ston, New Haven, or New York. 
ILLIAM E. corny & CO 
Boston, Mass. 
IDDER’S PASTILES—A Sure Relief for 
Asthmse. STOWELL & CO. Charlestown, Mass. 


INTERNATIONAL EXPOSITION | 
AT VIENNA, 1873. 


Those who desire to send articles to the above named 
Exposition are respectfully informed that the _under- 
sgned certificates, _ 











procures permit until 
ber Sist, 1878, and that t he is enabled to gt give all requisi 
information. Applications shouldbe made without de. 
lay. WM. LORE 
any, Austria, &c. | 


Attorney of at Law for Germ 
Office, 305 Coates St.. tre Philadelphia, Pa. 





“PUNCHING AND SHEARING” 
MACHINERY, 


POWER AND HAND, 
_ALWaYs READY FOR USE, EITHER As 
A PUNCH OR SHEAR, WITHOUT 
CHANGE. 

Spat smear etc ovata sore | 
and one ent Fouts 14x Axx. ots round, punch | 

one inch hole 1n half 1 in, for 
wr large aevnve of Punching and Shearing Machinery 


on 
, For catalogue and pricer, 


DOTY MANUFACTURING COMPANY. 
Janesville, Wis. 


BURLEIGH ROCK DRILLS 
BURLEIGH AIR COMPRESSORS 


Are the Machi: that has do 
cusqeoates oo gh in Alsorion. ( hey ove 10 be 

used on St. Gothard Tunnel, Swit: Tunnel 
miles lo ‘jong We refer to the following Gen oa 
1. Newton, U.8.A........ «+++ Hell Gate T 1, L. 1. 
fig Gat e Tunne qe 


ang fourth Avenss Avenue Work, Work, X.Y. 
or further information, &c., address a gesenenmes 


BURLEIGA ROCK DRILL COMPAST. 
itchburg, Mass. 











GENT WANTED-—In each oe Oe i oe in which 
are water-works,—to sell 

















SS an 





nd Horse Pow Powe. phew been made and put 

W structible dems of this boiler are worn 

out, its Van erating pind can be made entirely new, for 
na. 

opens 1 informati jon, eectess, etc., application must 


HARRISON BOE aye Fer sry Road, 


MAHOGANY, 


BE POR RP TEA 


Large and Choice Stock Foreign and Domestic Woods, in 


AND PLANK. 


WwW. READ & CO 
Office, sem and Yardy 0 186 to 200 Lewis St., gor. sin, B R. 
reach Be nal aha E yaad facially eed. 








(Send f ogue and 
_MONAB & ARLIN of 
BRASS COCKS 


FOR STEAM, WATER AND GAS. 
Wrovenat IRON PIPE AND FITTINGS. 


Tilustrated Catalogue and Price-list furnished on la- 
cation. IO HN STREET NEW yore 





RON PLANERS, ENGINE LATHES, 
Lay? ata ae Tosie. of su) eee 1 
, on hand, an ishin; or 
tion and Pri Price ad os NEW VEN MAN UFACTU 
ING CO., New ce Conn. 





AMERICAN 
Farbine Water “ltt 


ed of STOUT, 


Dayton, Ohio. 
everywhere 

3875 to $250 per month, cverwa: fe. 

© male ‘e} introdace the a ae E IMPROVED 
*MON SENSE FAMILY SEWING MACHINE. 
FiMachine. will stitch, hem, fell, tack, quilt, cord, bind, 
braid an ~ most  supert or manner. 
rally ice = nates for five years. 
000 for y machine that will sew a 
beautiful, von more elas yt 
the Every 


es t) 
itch can be a and still the cloth cannot be 
it. Agents from 
to pes month and e a commission 
COMB & CO. Boston, Mass.°1 Be made. Pers 3 
<dcago, Ill. or St. oy Mo. 


Union Stone Co., 


Patentees and Man In de 
is a 
bs oy tA to Suit cry Blocks 


ec! menical ry 
RIND) , SAWG DIA- 
OND 18, and "SPA 
For Cutting, oathes Splitting, and al 
other Long. ives. 
OrFics, 16 EXCHANGE STREET, Bosto 


Mass. 

Brancu OFFICES 8. Jarboe, 98 Lib Street, N. Y. 
502 Commerce Stree era Serer SF. 

nips Somes Sani — : 




















HLENKER 


BOLT. CUTTER 


Ke 








amaerten Saw Co. 
Mo, 1 Merry | oa 


CIRCULAR SAWS, 


Patent P 
Circular, Mill Mill, 


Cross-cut Saws. 


md for Descriptive Pam- 
pie P' 


43 











SAAC 8. CASSIN, pemgineer, late Chief En- 


ne Philadelphia \ ia aber Sowa, No. 431 Race 
Works cons' 








t, Baits Siph his urveys 
ont ~ made, Drawings and Bpecifeations, and 
d Experimental Machine i aceet or Wood, made to 
“onder by 7 R, @ Center st., N.Y. 
Une males fort the ster? 
quailty 0 heir mate: 


Estima 
ail kinds of Hydraulic Machinery and materials 
E M E RY: a 
aes 


Working Models 
wrote Pat’d 1869. 
Sabtld rabiity of ever of every part. A 


rposes, rig for ediate we, that can be run 
RMERICAN Fwist DRILL CO., Woonsocket, R. 1. 


Over 15,000,000 square 
] feet in use, 
BN sy SOF ORS 


ROOFING 


For steep or flat Roofs, in all climates, 
ASBESTOS ROOF COATING. 


For restoring old Tin, Felt, and Shingle Roofs, 


ASBESTOS BOILER FELTING, | © 


The best non-conductor, and the lightest and mst eco- 
nomical covering for Steam Pipes, Boilers, Stills, 
whether housed or exposed i the oto ete, 


maar tale hig 


aba, aos MSRP! 
awe Deseriptive samceagen. Lists, Terms to 


ew ones tr AE 











I  asnne 


Established 


tn 1858. cor. 


ork.” 


| perma New You cit: 


' use pees Conaruer, 


[January ‘18 1873, 









, Advertising Agent. Address 





PETER COOPER'S - 


=e Refined Neats’ Foot Oil 


FOR FIRST CLASS CLASS MACHINERY. 
It contains Begs gam or 7 acid, and | and is warrunted pure and 


to the 
‘or sale at tReet 7 Burling Slip, New Yerk. 


The Tanite Co., 








Enventers | and Bua wig 

Solid Emery Whee ed with ane to 5 feet iv diameter 
Emery Grinding Machines a and $110 
pene 8 UsTRAT 
CATALOGUES AND PHOTOG ! 

By additions to their factory and 
on é rinle ase jottnes aretucton and to 
rupply their demand for their cele- 

- rompliy thelr MAKE OF GOODS. Alt Goods 
sold by THE T. 3 0. are J shem at their own 





Factory, under their on Patents an 
Address 


atte FANITE CO, 





Disunond Pointed. 





STEAM DRL 


HE adoption of new and improved applica 
tions to the celebrated Leschot’s patent, my varie pate 


tte 3 
uniform rate, x4 bs py 


GADDING, G, Sifters t ee ees 


ond 1 open cut cut 

work also, to DEEP BO BORING FOR TES 
fF MINES AND QUARRIES. TEST CORE 
cheno sowsng he e character of sapnes at any depth, 
Pood st clther with steam or compressed air. Simple and 
le in construction. Never need sharpening. Man 


TORN BEAMOND BERLE $22 


AlwaysRoliable 


Wright's Dye dgtes- Deke 


STEAM PUMPS. 


Made by the Valley Machine Co. 
EASTHAMPTON, Mass. 


Machinist's Tools, 
LucTes W. qo, ACTURER 


iter, 
Warerooms, 98 Liberty’ streei New York. 
STEBBINS, Agent. 


ANSOM SYPHON CONDENSER perfects 
and maintains vacuum on Steam Engines at cost of 

one per cent its a caret, and by its use Vacuum Pans are 
ran with full vacuum without Air Pump. nd to WM. 
ALLEN, 51 | Chardon St. KScce, fora Personal call, or 
he Company, at Buffalo, N. Y., for a circular. 


WIRE ROPE. 


JOHN A. 3 SOR EELES eSONS. 


RERS, TRENTON, N. 
OR Inclined Planes, Standing Shi un Riezing. 

s & Cranes 
f Copper and i 


oy or Guys on 
Cords of ad n, Lightni 


Ner Ropes, ng 
Conducters of eae ial attention given to hois' 
ing rop rope of all ki: tor i es and Elevators. _ Apply for 


reular, ng Price for 
pamphlet on nemission of Power by Wire’ Ropes. = 


arge stock constantly on hand at New York Warehouse. 
No. 117 ig Liberty street. 


~ MORRIS, TASKER & CO., 
MAKUPAQTOMIRG OF 


AMERICAN CHARCOAL IRON 


Boiler Tubes. 


WROUGHT-IRON TUBES 
|AND FITTINGS, FOR GAS, STEAM, 
_ WASTES, AND OIL. 


d Gas petess’ Supplies, Machi yf 
NO. 15 GOLD ST., NEW YORK. 


ufactured 
THEA 
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~ Steam Engine Co 








STEAM ENGINES, 


PORTABLE & STATIONARY. 


Mill DURABLE. 
Mille, Screw -. 


Pienees, 2, Utics N. Y¥, 


t St., New Tork. 


T. SWEZEY, 


weennedtn b DEALER 1 IN unr. 
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